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Stanford-Trained Sleep Surgeon:
e Multidisciplinary perspective to advanced treatment of OSA.

e Sleep Medicine, Sleep Dentistry, Otolaryngology (ENT), Maxillofacial
Surgery, and Myofunctional Sciences.

e C(Clinical Research and Evidence-Based Medicine.

Stanford Sleep Surgery Fellowship Alumni Network
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Structural & functional approach to
sleep and breathing issues for children and adults.
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Ankyloglossia as a risk factor for maxillary hypoplasia and soft
palate elongation: A functional - morphological study
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Structured Abstract

Objectives: To i tongue mobility and meax-
illofacial development.

Setting and Sample Population: Cross-sectional cohort study of 302 consecutive sub-
jects from an orthodontic practice.

Material and Methods: Tongue mobility {measured with tongue range of motion ratio
[TRMR] and Kotlow free tongue t} was correlated with of
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Correspondence

A }-5. Yoon, Section of Pediatric Dentistry
and Orthodontics, Division of Growth and
Development, UCLA School of Dentistry,
Los Angeles, CA, LUSA.

Emall: jungdds@gmallcom

Level 3 evidence

the illofacial skel btained from dental casts and cephalometric radiographs.
Results: Tongue range of motion ratio and Kotlow measures of restricted tongue mo-
bility were associated with (i) ratio of maxillary intercanine width to canine arch length,
{ii} ratio of maxillary intermolar width to canine arch length and (iii) soft palate length.
Restricted tongue mability was not associated with hyoid bone position or Angle’s
skeletal classification.

Conclusions: Restricted tongue mobility was associated with narrowing of the maxil-
lary arch and elongation of the soft palate in this study. These findings suggest that
variations in tongue mobility may affect maxillofacial development.

KEYWORDS
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Question:

Could altered tongue mobility affect development of the

makxillary arch?

Restricted Tongue Mobility

V-Shaped Maxillary Arch
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Tongue as scaffold for maxillary arch

U-Shaped Arch

Low tongue position = dysfunctional scaffold

V-Shaped Arch




Skeletal Deficiencies:
V-Shaped

High Arched

Narrow Palate

Dental Crowding

Severe
Most toeth overta

Conclusion: Restricted tongue mobility is associated with
narrow V-shaped maxillary arch

owing that Grade 3+ functional an
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Tongue position is integral to development of maxillary morphology

High Arched Palate - Narrow Nasal Cavity

Maxillary Deficiency
Transverse

J., Zaghi, S., Ha, S., Law, C. S., Guilleminault, C., & Liu, S. Y. (2017). H igh arched palate
isk factor for maxillary hypoplasia and soft palate
ical study. Orthodontics &

Low tongue position

2018

Systemic Postural Abnormal ¥ ’ Mouth

Orofacial

Inflammation Maladaptations i
p Growth Breathing
Worsening of Poor Nasal Logat
reathing with Incn in .
Breathing with Increase i infiaamaHaR

UA Resistance

Tonsillar
Enlargement

Fig. 13. Mouth-breathing and its negative impacts.
The many negative impacts of mouth breathing are summarized in the Schema with
indication of the induced vicious cycles.

The nocturnal-polysomnogram and “non-hypoxic sleep-disordered-breathi
016/j.sleep.2018.11.001
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Rapid Maxillary Expansion for Pediatric Obstructive Sleep Apnea: A Systematic

Review and Meta-Analysis

Macario Camacho, MD; Edward T. Chang, MD, MS; Sungjin A. Song, MD; Jose Abdullatif, MD; Soroush Zaghi, MD;

Paola Pirelli, DDS; Victor Certal, MD, PhD; Christian Guilleminault, MD

The Laryngoscope, 2017 Jul;127(7):1712-1719

e 17 studies

® n= 314 children with with high-
arched and/or narrow hard
palates and OSA

¢ AHI Reduction: 70%
e From 89+ 7.0/h
e To 2.7 + 3.3/hr

Cure rate (AHI <1/hr): 25.6%.

High Arched
Palate==

Makxillary expansion and maxillomandibular expansion for adult OSA: A

systematic review and meta-analysis

Jose Abdullatif, Victor Certal, Soroush Zaghi, Sungjin A. Song, Edward T. Chang, M. Boyd Gillespie, Macario Camacho

Journal of Cranio-Maxillo-Facial Surgery, 2016 Feb; 44(5): pp.574-578

8 studies

e n= 39 adults with maxillary
expansion for OSA

¢ AHI Reduction: 77.5%
® From 47.5+29.0/h
e To 10.7 +3.2/hr

* Most patients with residual mild
sleep apnea after expansion

® 959% Cl [5.4 to 14.4] events/hr
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Maxillomandibular Advancement for Treatment of Obstructive Sleep Apnea:
A Meta-Analysis

Soroush Zaghi, MD; Jon-Erik C. Holty, MD, MS; Victor Certal, MD; Jose Abdullatif, MD; Christian Guilleminault, DM,
MD, DBiol; Nelson B. Powell, MD, DDS; Robert W. Riley, MD, MS, DDS; Macario Camacho, MD

JAMA Otolaryngology—Head & Neck Surgery. 2016 Jan 1;142(1):58-66.

Forty-fives studies with individual data from 518 patients were included




Maxillomandibular Advancement for Treatment of Obstructive Sleep Apnea

Criginal Investigation Research

Table 2. Rates of Surgical Success or Cure by Preoperative AHI Severity

AHI Cohort, Events/h

Success-20); AHI Success-15, AHI levels of fewer than 15 events/h after MMA;
AHI Success-10, AHI levels of fewer than 10 events/h after MMA; and AHI cure,

4p =003, by Pearson x? analysis.

<30 30 to <60 60 to <90 290
Surgical Success? {n=61) {n=192) {n=161) {n=41)
AHI cure, No. (%) 34 (55.7)° 88 (45.8)" 45 (28.0) 8(19.5)
AHI Success-10, No. (%) 47 (77.01° 140(72.9)® 77 (47.8) 24 (58.5)
AHI Success-15, No. (%) 51 (83.6)° 169 (88.0)° 117 (72.7) 29 (70.7)
AHI Success-20, No. (%) 51 (83.6) 176 (91.7)° 130 (80.7)¢ 31 (75.6)
Abbreviation: AHI, Apnea-Hypopnea Index, AH| levels of fewer than 5 events/h after MMA.
“ Surgical success ks defined as a greater than 50% reduction of AHI to fewer ®P < 001, by Pearson x analysis.
than 20 events/h after maxillomandibular advancement (MMA) (AHI P = 009, by Pearson X2 analysis.

sleep apnea after surgery.

Overall, surgical success rate of 85.5%,.

But, only 38.59%, of patients were completely cured of

Persistent tongue-base obstruction.

Pre-Operative CT Scan
(Before MMA Surgery)

Post-Operative CT Scan
(2 Days after MMA Surgery)

Functional restriction after maxillary mandibular advancement surgery:

10/7/19



Functional Limitation:
Weak and low tone tongue

Impact of a low tone tongue in
sleep-disordered breathing

Normal Anatomy & Function Obstructive Sleep Apnea

Obstructed ™)
Airway

10/7/19
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"Sleep Apnea’ | Jo Koy : Lights Out

STAND UP
COMEDY SPECIAL
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Ideal Tongue Position: tongue suctioned up to the roof of mouth

Low Tongue Posture

Normal / Optimal i
Tongue blocking airway

Wide Open Airway

|deal Resting Tongue Position:
Entire tongue is UP in the roof of the mouth

12



Complete
Lingual Palatal Suction

Principle of Proper Tongue Positioning: Tongue should rest completely at
the roof of the mouth to maintain optimal airway function.

10/7/19
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Tongue-tie may interfere with tongue mobility and range of motion.

Tongue assumes
low position; may
block the airway

> Goal: Tongue up on the palate > Dysfunction: Low Tongue Posture

10/7/19
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Myofunctional Therapy

Exmcion 41 Push Torgus Fight. Push your ksnigun katward snd peads £ 10 B fight i haid fer 10
sexciricn, then rei, Ringsba 10 by

Exnrciee 5 Push Tongue Laft: Prush your sargus frward nd push i 1 B it aed boid for 19
soconds, then riée. Fagsa 10 Bmas:

Oral myofunctional therapy is an individualized program of isometric (static) and isotonic (dynamic)
and pattern retraining exercises of the tongue and orofacial muscles (for patients wi
hing, posture, orthodontic relapse, cervical nec i

Myofunctional Therapy Goals and Objectives

1. Promote exclusive nasal breathing.

2. Strengthen and tone the muscles of the
tongue and orofacial complex.

3. Promote ideal resting oral posture (lips
together, tongue on the roof of the
mouth, nasal breathing).

4. Among others.....
Alleviating pain and dysfunction by
identifying compensations of the jaw
and neck during chewing, talking,
swallowing.

15



MYOFUNCTIONAL THERAPY TO TREAT OSA: REVIEW AND META-ANALYSIS

Myofunctional Therapy to Treat Obstructive Sleep Apnea: A Systematic Review
and Meta-analysis

Macario Camacho, MD'; Victor Certal, MD*; Jose Abdullatif, MD?; Soroush Zaghi, MD*; Chad M. Ruoff, MD, RPSGT", Robsan Capasso, MD®;
Clete A, Kushida, MD, PhD'

1. Myofunctional therapy provides a reduction in AHI of approximately
50% in adults and 62% in children.

2. Improvements to daytime sleepiness and snoring.

3. Shown effective in children and adults of all ages studied thus far.

Youngest patient: 3 years old

Oldest patient: 79+ years old.

4. Important role in preventing relapse.

@ Stanford | The Stanford Center for Sleep
MEDICINE | Scences and Medicine

Myofunctional therapy improves adherence to continuous
positive airway pressure treatment
Giovana Diafiria' © - Rogerio Sanios-Silva' + Eveli Truksinas' «

Fernanda L. M. Haddad '~ « Renata Santos' - Silvana Bommarito® - Luiz C. Gregéria® «
Sergho Tufik' - Lia Bittencourt’

Received: 9 August 2015 [ Revised: 17 October 2016 / Acceptod 27 October 2016
0" Speinger-Verlay Berlin Hesdelberg 2016

Abstract
Purpase Few studies have investigated myofunctional thera-
Py in patients with obstructive slecp apnea syndrome (0S5 AS)
The objective of this study was to evaluate the effect of
i | therapy i positive airwvay pressune
(CPAP) adherence.
Methods The study was registered at ClinicalTrials gov
(NCTO1289405), Male patients with OSAS were randomly
divided into four treatment groups: placebo, paticnis
undergoing placebo myofunctional therapy (N = 243
ional therepy, ¥ ional therapy
(N = 27); CPAP, undergoing treatment with CPAP (N = 275
and combined, undergoing CPAP therapy and myofunctional
therapy (N = 223, All patients underwent evaluations before
and afier 3 months of reatment evaluation and after 3 weeks
of washout. Evaluations included Epworty sleepi scale

this improverment after the “washout™ period. AHI reduction
oceurred in all treated groups and was more significant in
CPAP group. The i therapy and bined
groups showed improvement in fongue and soft palate muscle
strength when compared with the placebo group. The associ-
ation of myofunctional therapy to CPAP {combined group)
showed an increased adherence to CPAP compared with the
CPAP group.

Conclisions Our results suggest that in patients with OSAS,
myofunctional therapy may be considered as an adjuvant
treatment and an intervention strategy to support adherence
1o CPAF.

Keywords Obstructive sleep apnea - Treatment -
sy sonaltiscapy Cooti s S

(ESS), paly phy, and

Results The 100 men hiad a mean age of 48.1 + 11.2 years,
body mass index of 27.4 + 4.9kg/m®, ESS scoreof 12.7 £ 340,
and apnea-hypopne index (AHL of 30.9 £ 20,6, All treated
groups (myofunctional therapy. CPAP, and bined

Poly graph

Introduction

myofunctional therapy with CPAP) showed 1 ESS

Obstructive sleep apnea synd (OSAS) is a disease with
it tal path of pathophysiclogy that involve ana-

and snoring, and the myofi therapy group

twmical and functional pharyngeal changes [1, 2]. Although
the treatment of choice is the continuous pesitive airway pres-

10/7/19
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REVIEW

Obstructive sleep apnea: focus on myofunctional

therapy

Claudia Maria de Felicia'?
Franciele Voltarelli da Silva
D‘ull

Luciana Vitaliano Voi
Trawitzki'?

‘Dreparement of Ophthalmslagy,
Otorhinolarpngology and Head and
Mack Surgery. School of Medicine

of Ribeirio Preto. University of

S Paulo, Ribeirio Preto. Brazil;
*Craniofacial Research Suppart
Center, University of Sio Paula [USP).
Ribsiric Prete, Brazil

This arvicke
‘Nazurs and Science of Soep

Purpose: Drofacial myofunctional therapy ((MT) s a modality of meatment for children and
adubis with ive shoep apaca (OSA) o pr changes in the of the upper
airways. This review summartres and discusses the effects of OMT on OSA, the therapoutic
peograms employed and their passible mechanisms oF action.

Methods: We conducted an online literanare search using the datbases MEDLINE PubMed.
EMBASE, and Web of Science. Search terms were “obstractive sleep apnea” m combina-
tien with =) 1 therapy™ OR. P exercises” OR “speech therpy™. We
considered original articles in English and Porugucse containing o diagnosis of OSA bascd
on polysomsography (PSG). The primary outcomes of mterest for this review were objective
measurement derived from PSG and subjective sleep symptoms. The secondary outcome was
the evaluation of orofacial myofunctional status,

Resules: Eleven studies were mehuded in this review. The smudies reviewed reveal that several
benefits of OMT were demonstrated i adults, which mchude significant decreass of apnea-

Typopnes index (AHI), e bk g daytime
sbeepiness, doep quality. and life quality. In children with ressdual sprea. OMT promoted &
decrense of AHI, increase in oxypen suuration, and imp of arofacial

atams. Few of the studies reviewed reported the effects of OMT on the musculature.
L —— T i e e

still rare, and the effects of trestment should also be analyzed on a bong-term basis, including
measures showing if changes occurned in the musculanune.

¥ P i . I .
therapry. omal motor exercises

Tongue - Tie

10/7/19
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Case Study: 3-year-old girl with sleep-disturbances, speech delay, open mouth
breathing, trouble chewing, oral dysphagia and chronic nasal congestion found to
have Grade 4 tongue-tie and Class Ill malocclusion.

Madelyn - 3 year-old girl with sleep-disordered
breathing, swallow, and speech issues treated
with myofunctional therapy and minor surgical
procedure (tongue-tie and lip-tie release).

Pre-Op

Noisy mouth breathing with lips
apart

Post - Op

Quiet, lips together, na
breathing

10/7/19
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Case Report

Lingual and Maxillary Labial Frenuloplasty as a Treatment for
Mouth Breathing and Snoring

Chirag G dhan®,' Janine Murd ! Leyli Norouz-Knutsen (3,
Sanda Valcu-Pinkerton ©,' and Soroush Zaghi ©'”

"The Breathe Institute, Los Amgeles, CA, USA

*South County Peduttric .Sp«rb. Mission Vigo, CA, USA

MUGLA Health, Santa Mowica, CA, USA

Correspordence should be addeessed to Soroush Zaght: soroush zaghisgmail com
Received 8 November 2018: Revised 4 February 2019 Accepted 7 February 201%; Published 10 March 2018

Academic Editor: Rong-San liang

Copyright © 2019 Chirag Govardhan et al. This is an open access article distribated under the Creative Commons Attribation
License, which permits icted use, ion, and reproduction in any medium, provided the original work is
properly cited.

Chronte mouth breathing may adversely affect craniofactal development in children and may result in anatomical changes that
directly impact the stability and collapsibility of the upper alrway during sleep. Mouth breathing is a multifsctorial problem that
can be attributed 1o structural, functiopal. and neurological etiodogies, which are not all mutally exclusive, While therapeutic
intervention ¥ 1. speech and swall B ip l. and craniosacral therapy) may address the functional and
behavioral factors that contribute to mouth breathing, progress may sometimes be limited by restrictive lingual and [sbial frenum
that interfere with tongue and lip mobility. This case report explores the case of a three-year-old girl with mouth breathing,
snoring noisy breathing, and oral phase dysphagis that was successfully treated with lingual and labial frenuloplasty & an adjunct

- to myofunctional therapy. Within four days of the procedure, the patient had siopped snoring and demonstrated complete
resolution of open mouth breathing, The patient was also sbserved to have increased compliance with myofunctional therapy
exercises, This report highlights the effectiveness of surgical interventions to improve the efficacy of mynfunctional therapy bn
addressing open mouth postare and bow tongue resting position

Tongue — Tie:
Obvious & Nt So _Obv[ous

10/7/19
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Kotlow, L. A. (1999). "Ankyloglossia (tongue-tie): a diagnostic and
treatment quandary." Quintessence International 30(4).

I Kotlow’s Free-Tongue Measurement:

Ages 18 months to 14 years

Class I: Mild ankyloglossia: 12 to 16.
Class Il: Moderate ankyloglossia: 8 to 11 mm
A A Class Ill: Severe ankyloglossia: 3 to 7 mm

Class IV: Complete ankyloglossia: < 3 mm

Kotlow, L. A. (1999). "Ankyloglossia (tongue-tie): a diagnostic and
treatment quandary." Quintessence International 30(4).

Ages 18 months to 14 years: Developed primarily to evaluate for swallow issues.

6.5 mm = Severe 15-17 mm = 31 mm = Normal
Ankyloglossia Mild to Normal

10/7/19
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50-year-old male with severe sleep apnea inadequately treated with CPAP.

ctural definition does not adequately describe this “functional” an

Breath
DOl 10.1007/11325-016-1452-7

@

Toward a functional definition of ankyloglossia: validating
current grading scales for lingual frenulum length and tongue

mobility in 1052 subjects

Audrey Yoon' ® « Soroush Zaghi®* « Rachel Weitzman* - Sandy Ha® + Clarice S. Law" «

Christian Guilleminault® - Stanley Y.C. Lin®

Received: 18 October 2016/ Revised: 25 November 2016 / Acoepted: 28 December 2016

Results Results indicate that MIO is dependent on age and
height; MOTTIP and TRMD are dependent on MIO;
Kotlow's free-tongue measurement is an independent measure
of free-tongue length and tongue mobility. TRMR is the only
independent measurement of tongue mobility that is directly

i Springer-Veriag Berlin Heidelberg 2017

Abstract

Purpose A ions of the lingual miay ibute to
y iol Auefl e speech and 1 g iw'.

ments, underdevelop of the illofacial skeleton, and

even predispose to sleep breathing disorder. This study aims to

assess the utility of existing & for ion of re-

d with ictions in tongue function.

stricted tongu it decirily 1 and ah I ranges
of tengue mobility, and provide evidence in support of a reli-
able and efficient measure of tongue mobility.

Methods A prospective cohort study of 1052 consecutive pa-
tients was evaluated during & 3-month period. Age, gender,
ethnicity, height, weight, BMI, maximal interincisal mouth
opening (MI0O), mouth opening with tongue tip to maxillary
incisive papillae at roof of mouth (MOTTIP), Kotlow's free-
tongue measurement, and presence of severe tongue-tie were
recorded. Secondary outcome measures include tongue range
of motion deficit (TRMD, difference between MIO and
MOTTIP) and tongue range of motion ratio (TRMR, ratio of
MOTTIP to MIO).

Conclusions We propose the use of tongue range of motion
ratio as an initial screening tool to assess for restrictions in
tengue mobility. “Functional” ankyloglossia can thus be de-
fined and treatment effects followed objectively by using the
proposed grading scale: grade 1: tongue range of motion ratio
is >B0%, grade 2 50-80%, grade 3 < 50%, grade 4 < 25%.

Keywords Ankyloglossia - Frenulum - Tongue tie -

Oromyofacial dysfunction - Classification of ankyloglossia -
Tongue tie grading scale

Introduction

10/7/19
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Yoon et al. (2017). "Towards a functional definition of ankyloglossia: validating current grading scales for lingual frenulum length and
tongue mobility in 1052 Subjects." Sleep & Breathing

Tongue range of motion ratio (TRMR):
Tongue extension as percentage of maximum vertical opening.

Mouth Opening with Tongue Tip to
Incisive Papilla
MOTTIP, Example: 38 mm)

Maximal Interincisal Mouth Opening
(MIO, Example: 50 mm)

Vertical mouth opening measurements are
assessed under different conditions:

T_g_g—OI’.I ue HaNEElCHRIoHonIRSHO . (1) Tongue to Incisive Papilla
Objective Tool to Assess Tongue Mobility (2) Maximum Interincisal Opening (MIO)
PRSI PR | The TRMR- IP is now a validated objective
TONAA S Mollon st [LEWMEY | tool to allow clinicians of various

disciplines to effectively communicate
ranges of tongue mobility.

Grade 1: >80% (Top 10th percentile)
Grade 2: 50-80% (Average)

Grade 3: <50% (Below average)
Grade 4: <25% (Bottom 10th percentile)

Higher grades reflect more severe functional
impairments of tongue mobility.

In addition, we are also measuring TRMR
with :

-- Tongue to Incisive Foramen (Spot)

-- Tongue in Suction Hold (Cave)

22



Tongue-Tie = Tongue Mobility

Grade | Fusclivniug Grade 2 Fusclivoiog Grude 3 Tumclivoinz Grude 4 Feuclivoing
TRMR ~ B4 TRMR 50 80% TRMR « 50% TRMR = 25%

12/58 = 20.6%
28/58 = 48.6%

ue mobility restricted to <

53-year-old male with restricted tongue mobility associated with clenching, neck
tension and shoulder tension

Pre-Op

Restricted Unrestricted

10/7/19
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50-year-old male with severe sleep apnea inadequately treated with CPAP.

more rested, dreaming, CPAP a

50-year-old male with severe sleep apnea inadequately treated with CPAP.

Respiratory Indices | Pre-Op | Respiratory Indices |

Post-Op: 2.5 months |
Total Events REM NREM  All Night Total Events REM NREM  All Night
pRDI: 178 50.1 335 37.4 pRDI: 159 40.8 256 28.4
pAHI: 143 45.6 252 30.0 pAHI: 102 321 15.1 18.2
oDl 87 25.0 16.2 18.3 oDk 51 16.5 7.4 9.1
pAHIc: 0 0.0 0.0 0.0
% CSR: 0.0
Indices are calculated using technically valid sieep time of 4 hrs, 45 min.  Indices are calculated using technically valid sleep time of 5 hrs, 36 min, Ce
of § hrs, 31 min.

3%

PRDUpAH are f using oxi d ions = 3%

more rested, dreaming, CPAP a

10/7/19
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Controlling for Compensation with Functional Ankyloglossia

(e

Case: 47-year-old female loud snoring and breathing interruptions during sleep associated with fragmented sleep and
excessive daytime sleepiness. She was diagnosed with obstructive sleep apnea in April 2015; she reports that CPAP is
intrusive and cumbersome to use. There is a history of forward head posture as well as neck and shoulder tension.

July 2017: Baseline Dec 2017: 5 months after MFT + Frenuloplasty

(e

10/7/19
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Case: 36-year-old male with with face/neck tension, headaches, and open mouth
breathing. He notices tension in his neck and face, as well as headaches, while trying
to keep his tongue up to the roof of the mouth.

Hard palate (maxilla) is narrow relative to tongue-width

10/7/19
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Cone beam CT (mid-sagittal):
Low tongue posture but adequate tongue space and posterior airway space (13-18mm)

Pre-Op Post-Op

10/7/19
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“Check out my new tongue rest position, took this CT today, 3 days post op, could be a good before
and after for you. Lost a few sutures toward the tip of the tongue and definitely a bit sore but
otherwise doing great. Thanks again for a great course and frenuloplasty,” - Jeremy Montrose DMD

Ideal Tongue Position: tongue suctioned up to the roof of mouth

Low Tongue Posture
Tongue blocking airway

Normal / Optimal
Wide Open Airway

E i Reference Credit: http://www.paragonhealth.net.au/blog/tongue-tie-in-adults

28
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Example of non-restricted tongue mobility: normal control

2019

S e e o

Lingual Frenuloplasty With Myofunctional Therapy: Exploring Safety
and Efficacy in 348 Cases

Soroush Zaghi, MD %; Sanda Valcu-Pinkerton, RDH-AP; Mia Jabara, BS; Leyli Norouz-Knutsen, BA;
Chirag Govardhan, BS; Joy Moeller, RDH; Valerie Sinkus, PT; Rebecca S. Thorsen, MS, CCC-SLP;
Virginia Downing, RDH; Macario Camacho, MD ©; Audrey Yoon, DDS, MS; William M. Hang, DDS, MSD;
Brian Hoekel, DDS; Christian Guilleminault, DM, MD; Stanley Yung-Chuan Liu, MD, DDS

Ankyloglossia is a condl of altered tongue mobility due to the presence of restrictive tissue between the
undnsnrﬁwe of the tongue and the floor of mouth. Potential implications of restricted tongue mobility (such as mouth breath-
ing, snoring, dental clenching, and myofascial tension) remain underappreciated due to limited peer-reviewed evidence. Here,
we explore the safety and efficacy of lingual frenuloplasty and myofunctional therapy for the treatment of these conditions in a
large and diverse cohort of patients with restricted tongue mobility.

Methods: Four hundred twenty consecutive patients (ages 29 months to 79 years) treated with myofunctional therapy

and lingual fremulopl. for indi of mouth breathing, snoring. dental elenching, andfor myofascial tension were sur-
veyed. All procedures were performed by a single surgeon using a scissors and suture technique. Safety and efficacy was
d >2 months f y by means of patient-reported outcome measures.

Results: In all, 348 surveys (83% response rate] were completed showing 91% satisfaction rate and 87% rate of
improvement in quality of life through amelioration of mouth breathing (78.4%), snoring (72.9%), clenching (91.09%), and/or
myofasclal tension (77.5%). Minor complications occurred in <5% of cases including complaints of prolonged pain or bleeding,
temporary numbness of the tongue-tip, salivary gland issues, minor wound infection or inflammation, and need for revision to
excise scar tissue. There were no maiur complications.

Concl: Lingual frenul with myofunctional therapy is safe and potentially effective for the treatment of mouth -
g, snoring, clenching, and tension in appropriately selected patient candidates. Further studies with objec-
tive measures are merited.
Key Words: Lingual frenuloplas(y, tongue-tie, lingual frenum, fi leylogl i | therapy, orofacial

myology, tongue and orofacial exercises,
Level of Evidence: 3

29
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lar)'ngnscujm__ i . c P .
nvestiga Lingual Frenuloplasty with Myofunctional

Therapy: Exploring Safety and Efficacy

INTERVENTION OUTCOMES
MYOFUNCTIONAL THERAPY n =348 (83% response rate)
(strengthen longue) - Ages 29 months - 79 years
i Patient Surveys
_' - 919 Satisfaction
v Resv_ﬂﬂted Tangue Mob.ru,} - Improvement in:

* Mouth breathing: 78%
* Muscle tension: 77%

=21 month pre-op * Snoring: 73%
== Zlunnihspestop * Clenching: 91%
+ - Minor Complications: <5%
"/ l N y LINGUAL FRENULECTOMY CONCLUSION
Breathing, Eating, ' T
Speaking, 4 Frenuloplasty + \

can be safe and effective

Muscle Tenslon Issues % myofunctional therapyj

Scissor and Suture Technique

Zaghi S, Valcu-Pinkerton 5, Jabara M, Norouz-Knutsen L, Govardhan C, Moeller J,
Sinkus ¥, Thorsen R, Downing ¥, Camacho M, Yoon A, Hang W, Hockel B, Guilleminault C, and Liu 5

~ High rates of patient satisfaction and treatment succe

Table 1. Patient-reported satisfaction with lingual frenuloplasty

and myofunctional therapy treatment protocol.

Satisfaction: Number | Percent Total

A (very satisfied) 250 71.8% | Overall

B (somewhat satisfied) 67 19.3% | Satisfied:
91.1%

C (neutral) 21 6.0%

D (somewhat dissatisfied) 10 2.9% | Overall
Dissatisfied:

F (very dissatisfied) 0 0.0% | 2.9%
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Table 2. Health-related quality of life following lingual frenuloplasty

and myofunctional therapy treatment protocol.

Health-Related Quality of Life:

A (much better) 137 | 39.3% | Overall QOL
Improved: 87.4%

B (somewhat better) 167 | 48.0%

C (neutral) 2 12.1%

D (somewhat worse) 2| 0.6% | Overall QOL
Worse: 0.6%

F (much worse) 0| 0.0%

Table 3. Benefits attributed to lingual frenuloplasty with myofunctional therapy protocol.

Benefits Improved | Did Not Improve | Unsure | N/A | Percent Standard
Improved Error

Overall tongue mobility 326 12 10 | - 96.5% 1.0%

Clenching or grinding of 40 41 - 304 91.0% 4.3%

teeth

Ability to perform 307 35 6|- 89.8% 1.6%

myofunctional therapy

exercises

Ease of swallow 102 25 3] 218 80.3% 3.5%

Sleep quality 195 50 11| 92 79.6% 2.6%

Nasal breathing 174 48 41 122 78.4% 2.8%

Neck, shoulder, facial 117 34| - 197 77.5% 3.4%

tension or pain

Snoring 102 38 11| 197 72.9% 3.8%

10/7/19
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Table 4. Patient reported risks and complications.

Risks/ Complications Reported | Not Percent | Standard
Reported | Reported | Error

Pain 157 191 45.1% 2.7%

--- Pain for longer than 7 days 5 343 1.4% 0.6%

Bleeding 44 304 12.6% 1.8%

--- Prolonged bleeding >24 7 341 2.0% 0.8%

hours

Numbness of the tongue-tip 17 331 4.9% 1.2%

--- Numbness >2 weeks 9 339 2.6% 0.9%

Salivary gland issues 12 336 3.4% 1.0%

--- Complaints> 2 weeks 3 345 0.9% 0.5%

Second stage release 12 336 34% 1.0%

procedure to further improve

tongue mobility after initial

improvement

Revision surgery to excise 11 337 3.2% 0.9%

scarring that resulted in worse

mobility than prior to initial

Levels of Evidence in Clinical Medicine

it Practics Gusda e |
e

Level I8l Randomized control trial {RCT)
Meta-analysis of RCT with hemogeneous results

EIFA Prospective comparative study (therapeutic)
Meta-analysis of Level 2 studies or Level 1 studies

Meta- analvsm of Level 3 studies

Case Series

EST W Case Report
Expert Opinion
Personal Observation

Study Level Data

Subject Level Data

Yes

No
No

No
No
No
No
No
No
No

_

Yes

Yes

Yes

No
No
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60 year-old female with WORSE sleep
apnea after frenuloplasty

Baseline
AHI =17

Improved Iinéual palatal suction

Less tension in mouth and neck

10/7/19
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Very Narrow Posterior Airway Space

Low tongue posture due to
restrictive lingual frenulum

(Grade 3 TRMR with “Eiffel Tower”
and “Dimple” signs of restriction).

(CT scans showing low tongue in
coronal and sagittal planes; high
arched palate present)

10/7/19
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Assessment of Posterior Airway Space: Retromaxillary, Retropalatal, Retrolingual

32 year-old normal female without restricted posterior airway space

Internztionsl

Mic_e high resting tongue position, good airway, no spinal compenM
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56 year-old male with severe obstructive sleep apnea

Notice altered head posture

32 year-old male with snoring, low tongue posture, and adequate posterior airway space

hi N Good candidate for myofunctional therapy +/- tongueM
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68 year-old female with low tongue position, restricted airway, and spinal compensations

Is she a good candidate for tongue-tie surgery?

Surgical Technique

] ] Requires more advanced surgical
Easier technique ski?l g

el e Better visualization of anatomy

False sense of “security” .
y Deeper releases of fascia and muscle

Open wound: + risk of scarring Closed wound: hairline scar

Secondary intention Primary intention

Granulation tissue Large scar
fills in waurnd Clean incision Early suture

10/7/19
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Anterior vs. Posterior
Tongue-tie

Mucosal frenulum

genichyoid geniohyoid

anterior tongue-tie posterior tongue-tie

Frenuloplasty with Partial Genioglossectomy

= Release of the superior myofascial fibers of the
genioglossus muscle (partial genioglossectomy)

10/7/19
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ORIGINAL COMMUNICATION

What Is a Tongue Tie? Defining the Anatomy of
the In-Situ Lingual Frenulum

NIKKIMILLS,? SETH M. PRANSKY,? DONNA T. GEDDES,* ano SEYED ALI MIRJALILI ©2*

Department of Paediatric Otolaryngology, Starship Children’s Hospital, Auckiand, New Zealand
*pepartment of Anatomy and Medical Imaging, Faculty of Medical and Health Sciences, University of
Auckiand, Auckland, New Zealand

3pediatric Otolar Specialty , San Diego, California
*School of Medicine and Pharmacology, University of Western Australia, Perth, Western Australia,
Australia

Surgical release of the lingual frenulum (frenotomy) has become an increasingly
common procedure, performed from birth through to adulthood. Surprisingly,
detailed anatomy of the in-situ lingual frenulum has never been described, and
no anatomical basis has been proposed for the individual variability in frenulum
morphology. The lingual frenulum is frequently referred to as a "cord” or "sub-
mucosal band” of connective tissue, yet there is no evidence to support this
anatomical construct. This paper aims to describe the anatomy of the in-situ lin-
gual frenulum and its relationship to floor of mouth structures. Fresh tissue
microdissection of the lingual frenulum and floor of mouth was performed on
nine adult cadavers with photo-documentation and description of findings. The
lingual frenulum is a dynamic structure, formed by a midline fold in a layer of
fascia that inserts around the inner arc of the mandible, forming a diaphragm-
like structure across the floor of mouth. This fascia is located immediately
beneath the oral mucosa, fusing centrally with the connective tissue on the ton-
gue’s ventral surface. The sublingual glands and submandibular ducts are envel-
oped by the fascial layer and anterior genioglossus fibers are suspended
beneath it. Lingual nerve branches are located superficially on the ventral sur-
face of the tongue, immediately deep to the fascia. The lingual frenulum is not a
discrete midline structure. It is formed by dynamic elevation of a midline fold in
the floor of mouth fascia. With this study, the clinical concept of ankyloglossia
and its surgical g warrant revision. Clin. Anat. 00:000-000, 2019,

© 2019 Wiley Periecficals. Inc

Key words: ankyloglossia; tongue tie; lingual frenulum; frenotomy; lingual
nerve; floor of mouth; fascia; congenital; oral cavity

10 Mills et al.

1. Presumed popular model of lingual frenulum stucture: a submucosal band

_ A

A ® 8

2. New evidence based understanding of lingual frenulum structure:
A fascial layer with overlying mucosa - with explanation for morphological variablity

A

B C

o

Fig. 11. Anatomically based understanding of lingual frenulum structure. Diagram
illustrating coronal section of floor of mouth: (1) Current “presumed” understanding of
lingual frenulum structure: a submucosal band: (a): tongue relaxed, (b): tongue ele-
vated, raising lingual frenulum. Red line: oral mucosa green oval: coronal section of
connective tissue "band.” (2) Our newly proposed anatomically based understanding of
lingual frenulum structure: red line: oral mucosa green line: floor of mouth fascia, with
genioglossus suspended from fascia. (a): Tongue relaxed, floor of mouth fascia immedi-
ately beneath mucosa. (b-d) Variations in frenulum morpholegy with tongue elevated
to raise frenulum. (b} “Transparent” frenulum—mucosal fold elevates above fascia to
form fold, with fascia remaining low/at base of fold. (c) "Opaque” frenulum—mucosal
and fascia elevate together to form fold. (d) "Thick” frenulum”—mucosa and fascia ele-
vate together, with genioglossus also drawn into fold. [Color figure can be viewed at
wileyonlinelibrary.com]

10/7/19
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Fig. 12. Diagram of floor of mouth fascia (coronal section). (a) anterior floor of
mouth (under blade of tongue). (b) postero-lateral floor of mouth (under lateral sides
of tongue). (1) Tongue—dorsal surface, (2) Tongue—intrinsic muscles (median sep-
tum and superficial connective tissue—dark green), (3) Anterior fibers of genioglos-
sus (in diagram a: suspended from floor of mouth fascia, in diagram; b: merging into
body of tongue), (4) Sublingual glands (enveloped by and suspended from floor of
mouth fascia), (5) Submandibular duct (in diagram a: entering papilla at mucosal sur-
face, in diagram b: embedded in fascia with sublingual glands), (6) Floor of mouth
fascia—spans floor of mouth (bright green)—insertion into mandible immediately
beneath oral mucosa), (7) Mandible, (8) Mylohyoid, and (9) Oral mucosa (red layer).
[Color figure can be viewed at wileyonlinelibrary.com]

35 year — old female dentist with cervical neck tension, forward head
posture, fascia restrictions, open mouth breathing, and snoring.

10/7/19
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Post-Op Day 1

How far is far enough?
Mucosal Frenulum + Median Lingual Septum + Partial Genioglossectomy

2 months post-op

How far is far enough?
Mucosal Frenulum + Median Lingual Septum + Partial Genioglossectomy

10/7/19

41



Posture and Fascia System

10/7/19
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. entrenamiento_miofascial

Effects of Restricted Fascia System

k gpﬁoff'c
purve

Lordotrc )

cyrve

Loss of height
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Myofascial Lines of the Body

Deep Front Line Arm Lines

E Superficial Front Line

Fascia: Deep Front Line

An early attempt to dissect

out the Deep Front Line
shows a continual tissue

connection from tongue to
the toes via the psoas.

Popliteus —___
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ACADEMY of OROFACIAL
MYOFUNCTIONAL THERAPY

Patient Testimonial: Nadia S. (Lingual Frenuloplasty)
Release of cervical neck tension with improved breathing and mobility.

www.TheBreathelnstitute.com
www.ZaghiMD.com

10/7/19
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Goals of treatment

® Remove the restriction

® Restore optimal function

Surgery + Therapy

Functional A

|deal Resting Tongue Position:

Entire tongue UP in the roof of the mouth

10/7/19
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Case: 28-year-old male with Grade 3 compensating to Grade 2 ankyloglossia
associated nasal congestion, facial pain, sore mouth/throat, swallowing pain, poor sleep,
neck/spine pain, and anxiety.

End Point= Natural, effortless, unrestricted palatal swallow

10/7/19
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How to do post-op exercises properly!

1 week post-op: “Much less nasal congestion, feeling happier, more energy, tongue
is always on the roof of mouth."

Very nicely healing post-op.
Excellent disassociation of tongue from the floor of mouth!

10/7/19
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Case: 50-year-old female with snoring and poor sleep ; Grade 3 compensating to Grade 2 tongue mobility.

“

‘I actually did not really do any of the exercises”
Follow up at 3.5 months shows thick restrictive scarring with worsened tongue mobility.

10/7/19
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Myofunctional Therapy: Critical importance of Tongue - Floor of Mouth disassociation
in optimizing healing after functional frenuloplasty.

No Therapy Productive Therapy Maladaptive Therapy

10/7/19
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2 months later....

Ready for tongue-tie surgery?

10/7/19
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Learning Opportunities

® Course offerings:
® Functional Approach to Frenuloplasty
® Functional Approach to Sleep Medicine

® Lecture and live surgical demonstrations
with a comprehensive overview of our
protocol procedures.

® Class size is intended to be small by design
for an intimate educational experience and
more individual instruction.

Please visit our website for educational resources and course opportunities.

www.ZaghiMD.com

DrZ@ZaghiMD.com
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Team @ The Breathe Institute

https://www.thebreatheinstitute.com/

9 . insti o @310_Breathe
'&'. @TheBreathelnstitute @ @ The Breathe Institute
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Thank you for your interest and attention!

Soroush Zaghi, MD DrZ@ZaghiMD.com
Otolaryngology (ENT) - Sleep Surgeon

Nasal Breathing, Snoring, and Sleep Apnea www.Za thD.com_

e-Tie and Maxillofacial Development
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|
ANALYSIS

ESSAY

Evidence based medicine: a movement in crisis?

Trisha Greenhalgh and colleagues argue that, although evidence based medicine has had many
benefits, it has also had some negative unintended consequences. They offer a preliminary agenda
for the movement's renaissance, refocusing on providing useable evidence that can be combined
with context and professional expertise so that individual patients get optimal treatment

Trisha Greenhalgh dean for research impact', Jeremy Howick senior research fellow”, Neal Maskrey

grofessor of evidence informed decision making®, for the Evidence Based Medicine Renaissance
roup

"Barts and the London School of Medicing and Dentistry, London E1 2AB, UK; *Genlre for Evidence-Based Medicine, University of Oxford, Oxford
OX2 6NW, UK; *Keele University, Staffs ST5 5BG, UK

Case Study: 3-year-old girl with sleep-disturbances, speech delay, open mouth
breathing, trouble chewing, oral dysphagia and chronic nasal congestion found to
have Grade 4 tongue-tie and Class Ill malocclusion.

10/7/19
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Madelyn - 3 year-old girl with sleep-disordered
breathing, swallow, and speech issues treated
with myofunctional therapy and minor surgical
procedure (tongue-tie and lip-tie release).

Pre-Op

Noisy mouth breathing with lips
apart Post - Op

Quiet, lips together, na
breathing

Hindawi
Case Beports in Otolaryngology

Vokurne 2019, Article 1 3408033, 5 pages
Itepset ok ong! 101 155/ 2009/ 08063

Hindawi

Case Report
Lingual and Maxillary Labial Frenuloplasty with Myofunctional
Therapy as a Treatment for Mouth Breathing and Snoring

Chirag Govardhan %,' Janine Murdock (3, Leyli Norouz-Knutsen ©,'
Sanda Valcu-Pinkerton (0, and Soroush Zaghi "

The Breathe Institite, Los Angeles, CA, USA
*South County Pediatric Specch, Mission Viejo, CA, USA
*UCLA Health, Santa Mowica, CA, USA

Correspundence should be addressed 1o Soroush Zaghi: soroush.saghiggmail com
Received & November 2018; Revised 4 February 2019; Accepted 7 February 2019; Published 10 March 2019
Academic Editor: Rong-San fiang

Copyright £ 2019 Chirag Govardhan ef al. This is an open access article distributed under the Creative Commaons Attribution
License, which permits unrestnicted use, distribution, and reproduction in any medium, provided the original work is
properly cited

Chronic mouth breathing may adversely affect craniofacial development in children and may result in anatomical changes that
directly impact the stability and collapsthdlity of the upper airway during skeep. Mouth breathing is a multifactorial problem thae
can be attributed to struciural, functional, and neurological etiologies, which are not all mutually exclusive. While therapeutic
interventions (myofunctional, speech and swallowing, occupational, and craniosacral therapy) may address the functional and
behavieral factors that contribute 1o mouth breathing, progress may sometimes be limited by restrictive lingual and labdal frenum
that interfere with tongue and lip mobility, This case repont explores the case of a three-year-old girl with mouth breathing,
snoring, noisy breathing, and oral phase dysphagia that was successfully treated with Bogual and labial frenuloplasty as an adjunct
to myotunctional therapy. Within four days of the procedure, the patient had stopped snoring and demonstrated complete
resolution of open mouth breathing. The patient was also observed 1o have increased compliance with myofunctional therapy
exercises. This report highlights the effectivencss of surgical interventions to improve the efficacy of myofunctional therapy in
addressing open mouth posture and low tongue resting position,
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Level 5 evidence: Case reports are regarded as the lowest level of evidence due to chance of
bias and likelihood for alternative explanations for the outcome to be found.

Py
& an

h Tochotogy Musemumare

Study Level Data

Subject Level Data

| Strength [level [Design | Randomization | Control |
BB Randomized control trial (RCT) Yes Yes
Meta-analysis of RCT with homogeneous results No
(IVE 8 Prospective comparative study (therapeutic) No Yes
Meta-analysis of Level 2 studies or Level 1 studies No
with inconsistent results
[HES Retrospective Cohort Study No Yes
Case-control Study No Yes
Meta-analysis of Level 3 studies No
Series No No
No No
No No
No No

P
Personal Observation

Summary of symptoms before release:
Soroush Zaghi, MD

Y Published by Soroush Zaghi |7« January 18, 2017 - @

60 y/o female with severe headaches, jaw tension,
Another great result! Patient describes her surgical experience with 22 sleep problems
ZaghiMD.

Tremendous forward head posture

Had frenectomy when she was 7, but it did not make a
huge difference

Had palate expansion, which helped somewhat but did
not resolve the issues

Joy Moeller said her issues might resolve with a
deeper (posterior) frenectomy. Dr. Zaghi evaluated and
agreed.

Emotional perspective after release:

"Nothing feels as serious, everything feels more

handle-able”
* Felt "opening in the back of the neck, particularly
2L 1,517 people reached m where the neck connects to the spine".
* “The way | hold myself is completely different. This
SEE Views would have been impossible before the surgery”
e Like B Comment A Share M * “In one second, everything opened up. The pressure in
my jaw is gone. The pressure in the back of my head is
0D Chronotogical = gone.”
P NeomiEstorh : PR TR « Dowager's hump (used to be quite large) is gone, and
1§ ahmani That's incrediblet!!t!!
m 01 her spine has to adjust to that due to her prior
i Like - Reply - Massage - 51w scoliosis.

Her spinal adjustments are close to resolving.

= Behzad Danesh Amazing!
Q1 Made her calmer, she is taking things easier..

Like - Reply - Message - 51w

10/7/19
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Two years later: rejuvenation of face, body, and spirit.

Feedback on my video

“Soroush,

I will be honest and say that | think you are better than
this 1-patient testimonial would suggest. Anecdotal
experiences like this can form the basis of scientific
evaluation, but it is pretty useless in itself. | would
strongly recommend that you develop an evidence basis
with higher-quality science than this.”

10/7/19
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Case #1: Madelyn 2 Months Post-Op

10/7/19
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Case #2: 11 year-old girl with sleep-disordered breathing and depressed mood issues

Jen,

Can you please show the day after surgery
picture of Mikayla to Dr. Zaghi.

He's right she has more energy!

Thanks for your great team & amazing
work.

Lori

Sent from my iPhone

Case #3: 3-year-old boy with open mouth breathing, restless sleep, maladaptive
swallow habits, and maxillofacial underdevelopment associated with oral myofascial
dysfunction.

Day 5 Post-Op, 9:49 pm Day 7 Post-Op

Rebecca and Dr. Z, Sorry for
the late text but thank you both
so much! Daylon is so much
better in the mornings - | am
afraid to jinx it but he is not
crying and upset - he is the
baby | was used to before
when he napped. He is so
chatty and happy and
reasonable. His sleep is already
so much better and his tongue
isn't even fully healed. Both of
you have helped my children so
much. Their lives will forever be
improved. Thank you for that
0 blessing. | am forever grateful.

10/7/19
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Case #4: Case from a colleague: 3 year-old boy with mouth breathing.

<

Ryan Roberts »

vIII

Ay 4
sz uj sa:?
J“Euumuué

Dad: "This is the first time I've
ever seen him sleep with his
mouth closed"

Case #5: 7 year old female with mouth
breathing, maxillofacial retrusion, and
posture issues

10/7/19
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Level 4 Evidence:

who share a common treatment and outcome.

selection bias and have little statistical validity.

collection process can help minimize (but not eliminate) the risk of bias.

 Strength | tevel [IDesign |
Randomized control trial (RCT) Yes
Meta-analysis of RCT with homogeneous results No
EIFA Prospective comparative study (therapeutic) No
Meta-analysis of Level 2 studies or Level 1 studies No
with inconsistent results
['EE Retrospective Cohort Study No

Case-control Study No
I 3 studies No

Vil=1

[P Case Series No
Level 5 pesiom- = No
Expert Opinion No

Personal Observation No

Case series consist of non-consecutive collections of descriptive reports among patients

Because the cases are selected to demonstrate a common theme, case series are limited by

The internal validity of a case series can be improved by including the results of a large
number of consecutive cases followed over a defined period of time. A standardized data

Yes

Yes

Yes

Yes

No
No
No
No
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Level of Evidence 3
2019 Retrospective Cohort Study

Lingual frenuloplasty with myofunctional therapy: Experience with 348 cases validating an
indication of tongue-tie release for mouth breathing, sleep-disordered breathing, and
craniofacial pain. [Research Manuscript, Submitted and Pending Review]

Table 3. Benefits attributed to lingual frenuloplasty with myofunctional therapy protocol.

Benefits Improved | Did Not Improve | Unsure | N/A | Percent Standard
Improved Error

Overall tongue mobility 326 12 10 | - 96.5% 1.0%

Clenching or grinding of 40 4] - 304 91.0% 4.3%

teeth

Ability to perform 307 35 6| - 89.8% 1.6%

myofunctional therapy

exercises

Ease of swallow 102 25 3] 218 80.3% 3.5%

Sleep quality 195 50 11| 92 79.6% 2.6%

Nasal breathing 174 48 41122 78.4% 2.8%

Neck, shoulder, facial 117 34 - 197 77.5% 3.4%

tension or pain

Snoring 102 38 11] 197 72.9% 3.8%

High treatment success and rates of patient satisfactio

with fun

Level 3 Evidence: Analytical study that consists of consecutive collections of standardized
data among patients who share a common treatment or exposure.

Most commonly, post-treatment results are compared to baseline measures.

“Quasi-experimental”: Internal validity limited by the lack of a randomized control group.

Desc]riptive Anaiyﬁc

2 Cohort study
o

7] Case series Case-Control
Q) study
O Descriptive .. -

Epidemiology Cass-Crossnver}

> study
©

3

-
w
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Levels of Evidence for Therapeutic Studies™

Level | Type of evidence

1A Systematic review (with homogeneity) of RCTs
1B | Individual RCT (with narrow confidence intervals)
1C All or none study

2A | Systematic review (with homogeneity) of cohort studies
2B | Individual Cohort study (including low quality RCT, e.g. <80% follow-up)
2C “Outcomes” research; Ecological studies

3A | Systematic review (with homogeneity) of case-control studies
3B | Individual Case-control study

4 Case series (and poor quality cohort and case-control study

5 Expert opinion without explicit critical appraisal or based on physiology bench research or “first principles”

"From the Centre for Evidence-Based Medicine, http://www.cebm.net.

(Oxford Centre for Evidence-Based Medicine. OCEBM Levels of Evidence
\Working Group. The Oxford 2011 Levels of
Fvidence. 2011.http://www.cebm.net/index.aspx?0=5653.

ORAL MYOFUNCTIONAL THERAPY AND FRENULOPLASTY ARE NOT
PROVEN TREATMENTS FOR OBSTRUCTIVE SLEEP APNEA

Home | Sleep Apnea | Oral myofunctional therapy and frenuloplasty are not proven treatments for obstructive
sleep apnea

Posted March 17, 2018 by Dr. Kezirian & filed under Sleep Apnea.

Obstructive sleep apnea is a potentially-serious medical disorder. Patients with obstructive
sleep apnea need treatments that are based on science. | am writing this post because over
the last several months, | have seen a disturbing number of patients with obstructive sleep
apnea who have tried and failed myofunctional therapy and/or frenuloplasty/frenectomy or who
have seen something online about it and are asking for my opinion. Enough is enough. It is
time for someone to speak up. There is no proven benefit to oral myofunctional therapy or
frenuloplasty for the treatment of obstructive sleep apnea in adults as it is commonly
practiced in the United States. So that you do not think this is just the rant of a
surgeon, | will state that | do not know of anyone respected in the sleep apnea scientific
community that would disagree with this, other than one person that | will mention
below. If you are an adult and want to use exercises to treat your sleep apnea, go to Brazil for
people that are using tested approaches. Do not undergo a frenuloplasty/frenectomy for

. obstructive sleep apnea. That is really all adults with sleep apnea need to know, but | will
explain what | mean in the rest of the post.
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Publication Trends and Levels of Evidence in Obstructive Sleep
Apnea Literature

Christopher J. Gouveia, MD ©; Soroush Zaghi, MD; Michael Awad, MD; Macario Camacho, MD ©;
Stanley Y. C. Liu, MD, DDS; Robson Capasso, MD; Robert C. Kern, MD

Objectives/Hypothesis: Examine trends in clinical research and levels of evidence related to obstructive sleep apnea
(0SA) in the medical literature. Describe the features and trends of OSA research within otolaryngology journals.

Study Design: Retrospective analysis,

Methods: Review of OSA research articles from 2006, 2011, and 2016 in four leading medical sleep and otolaryngology
journals. Level of evidence was graded, and study characteristics were measured.

Results: Seven hundred eight total articles were reviewed. 0SA articles significantly increased in both number and pro-
portion of total articles in the medical sleep (P <.001) and otolaryngology (P =.004) journals. Surgically focused articles did
not significantly increase in either literature. There was no significant difference between medical sleep and otolaryngology
literature levels of evidence regarding OSA, and no trend toward higher levels of evidence over time. Medical sleep publica-
tions had significantly higher proportions of grant-funded (P <.001) and National Institutes of Health (NIH)-funded (P <.001)
publications versus otolaryngology journals. Over time, otolaryngology journals had decreasing numbers of grant-funded and
NIH-funded projects.

Conclusions: 0SA research is increasingly present in medical sleep and otolaryngology literature. Levels of evidence are
modest for the two specialties, and have shown no trend toward increasing over time. Concurrently, otolaryngologists are
less likely to be grant funded than their medical colleagues, and sleep surgery has stagnated in the studied journals. This
study encourages continued efforts to publish high-quality research on OSA. It may also help guide our specialty when setting
priorities regarding research funding and support for sleep surgeons.

Key Words: Obstructive sleep apnea, evidence-based medicine, sleep medicine.

Level of Evidence: NA

Laryngoscope, 128:2193-2199, 2018
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Literature Review: Tongue-Tie & Sleep Disordered Breathin
Evidence in children and adults

Figuure 1 Exaniple of & won brgas besubem it 3 poapuliertat chi st Dbsinches Sep apnea

Stanford ‘ The Stanford Center for Sleep
M EDICINE | Sciences and Medicine

Christian Guilleminault DM, MD, DBiol
Professor- Stanford University Sleep Medicine

Physician and researcher who played a central role in the
early discovery of obstructive sleep apnea and is now
internationally credited with the development of "Sleep
Medicine" as a medical field throughout the world.

He was a founding member of the Association of Sleep
Disorders Centers in 1975 and was elected as the first
editor of the journal Sleep in June 1976. He has authored
over 600+ articles in peer-reviewed medical journals and
has won numerous awards for his seminal contributions.

His research over the last 10 years has been focused on
identifying early risk factors that lead to occurrence of
sleep-disordered-breathing and obstructive sleep apnea
with the goal of prevention through early intervention.
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C.G. is the first to coin the terms:

“Obstructive Sleep Apnea Syndrome” (OSA)
“Upper Airway Resistance Syndrome” (UARS)

ABOUT DR. GUILLEMINAULT:

Dr. Christian Guillemi Ba ician and in the field of sleep medicine who played a central role in
the early discovery of obstructive sleep apnea and has made seminal discoveries in many other areas of sleep
medicine. While working at the Stanford University Sleep Disorders Clinlc in 1972, Guilleminault became keenly
interested in reports published by ltakan sleep researcher Elio Lugaresi who had reported that noclurnal
hypertension was present in patients who snored. i iologists John and Ara
Tilkian to spend nights in the hospital's clnical h center itoring the ic and y arterial
blood pressure in sleeping patients, The team observed that when patients fell asleep and began snaring,
prolonged pauses in their breathing (apneas) were noted that cormesponded with dramatic alevations in their
resting blood pressure, simulating strenuous exercise as if the patient were lifting weights Guilleminault then went
on to publish several articles illustrating dramatic improvements and reversal of sleep apnea following
tracheostomies, Tracheostomy proved curative in these patients, and demonsirated reversal of cardiac
arrhythmias and blood pressure during sleep; temp capping these artificial airways would re-
capitulate the changes of sleep apnea, further g the i ip between sleep apnea and

- . cardiovascular abnormalities.

Christian Guilleminault, MD

Guileminault then went on to describe chstructive sleep apnea in non-obese patients, being the first to coin the
ferm “obstructive sleep apnea syndrome” (OSAS), a term commonly used nowadays. In addition, he described
the presence of OSAS in children, demonstrating its association with learning and attantion problems along with
cardiovascular derangemants. Following this work, he went on to describe the presence of elevated upper airway
resistance in children in 1982, emphasizing the sympioms of attention deficit, hyperactivity, and abnormal
behavior during wakefulness and sieep, leaming disabilities and sleepwalking, sleep terrors and enuresis that

accompanied this form of sleep-related breathing disorder; he ribed the same sy In adults and
penned the term “upper airway resistance syndrome” (UARS) in adults. Finally, working in collaboration with Dr.
William C. Dement, Guilkerni ished tha Ap indax (AHI), which is still in use today to

characterize the presence and severity of sleep apnea,

it I o be a prolific her in the field of sleep medicine and has authored over six
hundred articles in peer-reviewed madical journals to date and has won several awards for his research in the
field of sleap medicine. He was a founding member of the Association of Sleep Disorders Centers in 1975 and
was elected to be the first editor of the jounal Steep in June 1976, a role in which he continued to serve until
1997, He continues o praclice clinical icine and i o h at the Stanford Center for
Sleep Sclences and Medicine.
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Charles Dickens is the first to describe:
sleep-disordered breathing (obesity hypoventilation syndrome)

The Posthumous Papers of the Pickwick
Club (also known as The Pickwick Papers)
was Charles Dickens's first novel.

Chapters were issued in monthly installments
following the “perambulations, perils, travels, and
adventures” of various central and supporting
characters.

» Joe — the "fat boy" who consumes great
quantities of food and constantly falls
asleep in any situation at any time of day.

« Joe's sleep problem is the origin of the
medical term Pickwickian syndrome, which
ultimately led to the subsequent description
of obesity hypoventilation syndrome.

The Pickwick Papers and Sleep Apnea

“The object that presented itself to the eyes of
the astonished clerk, was a boy-a wonderfully
fat boy-habited as a serving lad, standing
upright on the mat, with his eyes closed as if in
sleep.”

“Sleep!” said the old gentleman, ‘he’s always
asleep. Goes on errands fast asleep, and
snores as he waits at table.”

“How very odd!” said Mr. Pickwick.

“Ah! odd indeed,” returned the old gentlemc

Joe the fat boy” from the Pickwick Papers, Wustration by
Kyd (Josaph Clayton Clarke)
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71


https://en.wikipedia.org/wiki/Charles_Dickens
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Level of Evidence 5
1836 Expert Opinion, Personal
Observation, Case Report

“Finally an experience which indicated the severity of his disability
led him to seek hospital care.

The patient was accustomed to playing poker once a week and on
this crucial occasion he was dealt a hand of three aces and two
kings. According to Hoyle this hand is called a “full house.” Because
~ he had dropped off to sleep he failed to take advantage of this
opportunity. [Italics original]. A few days later he
entered...hospital.”

First case report of sleep-disordered breathing

Piekwick Papers.

Level 5 Evidence: Report of one individual case.

Level of Evidence 5
1972 Obstructive Sleep Apnea Expert Opinion, Personal
Observation, Case Report

Career [edit]

While working at the Stanford University Sleep Disorders Clinic in 1972, Guilleminault became keenly interested in reports published by
Italian sleep researcher Elio Lugaresi who had reported that nocturnal hypertension was present in patients who snored. Guilleminault
persuaded cardiologists John Shroeder and Afa Tilkian to spend nights in the hospital's clinical research center monitoring the systemic
and pulmonary arterial blood p in sleeping pati The team observed that when patients fell asleep and began snoring,
ptulorlgsd pauses in their breathing (apneas) were noted that corresponded with dramatic elevations in their resting blood pressure,

as if the patient were lifting weights.I'! Guilleminault then went on to publish several articles illustrating

d ic imp and | of sleep apnea following trachec ies. | Trach proved ive in these pati and
demor d | of cardiac arrhythmias and blood p abnormalities dur“lng sleep; temporarily capping these artificial airways
would re-capitulate the changes of sleep apnea, further emaﬂishlng the hip bet sleep apnea and cardiovascular

abnormalities. !

Pickwickian
Syndrome: obesity,
daytime sleepiness,
loud snoring
(Charles Dickens, Fat
Boy in Pickwick

rs, 1836)
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1976 "The sleep apnea syndromes." Level of Evidence 4
Guilleminault, Christian, Ara Tilkian, and William C. Dement. C Seri
Annual review of medicine 27.1 (1976): 465-484. ase Series

At the suggestion of a respiratory specialist (P. Sadoul) and a neurologist-slecp
researcher (E. Lugaresi), the first symposium on sleep-related respiratory problems
that included specnlml from both areas was held in Italy in 1972 (19). Asc lgnlt
of this m i a new concept of “sleep-induced apnea

d: uences has. llpiﬂrmlml. h sﬁu
il AERETE L —
abnormality iwm M when mﬁwmm alert, and
m&muﬂumw This group orc-lnstly related sl‘mjmmn has

pedia-
tricians, and, wrul:ululy. phyuuans wil.h a spmal interest in slup disorders.

Because many reports lving these synds have been published in the Eu-
ropean and Japanese ﬁmlme. the primary goal of this remcw |s to I':mhtane a
greater familiarity with skéep apnea synd among

It is obvious that medical centers lacking a mechanism to ensure adequnw labora-
tory evaluation of the sleep patient who presents a serious sleep disorder will not
Ldu\lufy or diagnose a sleep apnea syndrome, since a reliable diagnosis is heavily

upon i sleep fings (20) combined with respi 'y measure-
meuls Sucha ‘hanism has been ilabl at Stanford University for more than
five years in the form of a sleep disorders clinic to which such patients can be
referred for specialty evaluation. As a result, 8 uniquely large case series of sleep
apnea patients has been evaluated, and a large reservoir of clinical experience with
such patients has been accumulated. Because of this, and because most pubhshed
reports have fomsed on Ilmlled areas of the problem, much of this review is based
upcm Ihe Stanf y Sleep Disorders Clinic case series, particularly the
logy, and unl herwise specified, the reader may assume that
this series is l.he source of specific descriptive material, Various subsamples of this
case series have been described elsewhere (21-24).

anford University Sleep Disorders Clinic, between June 1972 and June

ndromes in sixty-two patients a

1977 Level of Evidence 3
Cohort Study

Sleep-Induced Apnea Syndrome
Prevalence of Cardiac Arrhythmias and Their Reversal After Tracheostomy

ARA G TILKIAN, MD.* Cardiac arrhytk during wakeful and sleep in 15 patients
CHRISTIAN GUILLEMINALLT, MD. mwmmmmmumm
JOHN S. SCHROEDER, MD, y on these arrhythmias were studied by continuous
KENNETH L. LEHRMAN, M.D. ght Holter diographi piratory and elect

F. BLAR SBMONS, MD. lographi dings. Sleep was ch by
WILLIAM C. DEMENT, MD., PhD. sinus arrhythmia in 14, ext sinus bradycardia (<30 beats/
Stanford, California minute) in six, asystole of 2.5 to 6.3 seconds in five, second degree

W!ﬂﬂmﬂm {A-V) block in two, and ventricular arrhythmias—
tricular beats in 10 and ventricular tachy-

cardia in two. Arhyth during wakef were limited to
premature ventricular beats in six. Atropine administration was
partially and irach y highly efftective in nting the majority
of these arrhythmias during sleep.

Marked sinus arrhythmia during sleep is characteristic of the
mumuwwﬂkww
by Iite- lachy- and bradyarrhythmi

hanism ol of these Y mmde«acﬂon

+ 4 and atropine, and the prob bl role of similar ar-
mmummmumum-wmmmd

study of 15 patients with “sleep-induced apnea” who wouId develop cardi

leep. Partlal improvement with atropine; si
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APNEA DURING SLEEP

L

Figure 7. Electrocardiographic recording during sleep before and after tracheostomy. Upper rhythm strip is a continuous 30
second recording and shows progressive sinus bradycardia (during apnea) and a 5.5 second sinus pause with a rapid reversal
of sinus fia ( 105 to 110/min) at onset of ventilation. Following tracheostomy. normal sinus rhythm

and
was present during the entire recorded sleep.

Seplember 1977 The A Journal of Medici Volume 63 353

SLEEP-INDUCED APNEA SYNDROME—TILKIAN ET AL

SLEEP APNEA — POST-TRACHEOSTOMY
~ 1 TRACHEOSTOMY
E 1,500 OPEN |~— CLOSED —=1 OPEN i
:_:,' g
Z 1,000
w
= J . N
Z
E 500 4

10 minutes

Computer printout of 30 minutes of electrocardiographic recording
dﬂnysbep QRS complexes are characterized by dots indicating the RR interval.
First 10 minutes are during sleep with tracheostomy open. While the recording
mm,hnmmsmmwmwwmmm.mmm
cuff is deflated through the entire sleep. Marked sinus arrhythmia with sinus
bradycardia immediately recurs during tracheostomy occlusion. Intermittent upper
airway obstruction similar to the pretracheostomy pattern was documented during
this period.
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1980 Level of Evidence 2

Controlled longitudinal studies.
No blinded randomized control studies.

Tracheostomy was the primary surgical modality utilized to treat OSA patients
until the early 1980s. Definitive treatment successful in 100% of patients.

TABLE Il
Obstructive Apnea Indices Pre- and Posttracheostomy.
Follow-up Pre-Trach Total Post-Trach Obstructive

Study year Study author N Mean Age Mean BMI® In months Aprea Index Apnea Index
2013 Kumar et al'” 1 27 40 1.0 0.0 0.0
1990 Partinen et al'®* 71 488 = 11 3477 <1.0 69 + 123 0.0
1989 Fletcher” 1 - - 51.0 114.0 0.0
1989 Hastie'® 1 32 487 83 253 11
1987 Fletcher'” 8 55.4 * 6.8 - 9.0 +3.2 84.6 = 38.7 0.0
1985 Fletcher™ 1 56.5 + 7.4 - (2-26) 69.6 + 36.1 0.0
1982 Guileminault® 5 458 27.7 3.0+ B85 = 14 20+ 20
1981 Guilleminault® 4 - - 30,0 * 69 94.5 = 19.8 04 =05
1980 Sugita™ 1 40 208 3.0 7.0 0.0
1980 Weitzman'® 10 475+ 24 - 0.3 = 04 9.1+ 2189 Ti=83
1978 Mottai"’ [ 47.0 + 4.0 - 75+ 63 73.0 = 122 0.0
1978 Waitzman'® 1 67 - 05 96.7 41

Total 120 494 = 101 34078 91 =124 730271 02=x12

“Note the significant decrease in obstructive apnea index, P <0.0001. — Denotes that the information was not available from the study.
"BMI = body mass index (kg/m?); N = number of patients.

Laryngoscope 124: March 2013 Certal et al.: Tracheostomy for Obstructive Sleep Apnea

In 1980, a construction worker with a particularly
severe case of obstructive sleep apnea walked into
Dr. Collins Sullivan’s hospital seeking help after
refusing a tracheotomy procedure.

Dr. Collin had surmised that perhaps a solution to
improve breathing during sleep was to use a
device that could pump air from the surrounding
environment and into the respiratory tract. So, Dr.
Sullivan devised a breathing mask and connected
it via a number of different hoses to the engine of
a vacuum cleaner and was performing testing on
English bulldogs, pugs and other breeds of dogs
with a similarly compacted breathing mechanism.
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The results from animal study were extremely promising — rumor has it that the dog
wagged his tail, leaped outside, unearthed every bone he ever buried and, most
shockingly, a nurse tech swore she saw the pooch give a double thumbs up —so Dr.
Sullivan moved on to phase two: determining if this contraption would work on
humans.

Level Example of Evidence

Meta-analysis of Homogenous RCTs

Level 1 Randomized Control Trial

Meta-analysis of Level 2 or
WA\ Heterogenous Level 1 Evidence
Prospective Comparative Study
Review of Level 3 Evidence
Level 3 Case-control Study
Retrospective Cohort Study

Uncontrolled Cohort Studies
Level 4 Case Series

Expert Opinion
Level 5 Case Report
Personal Observation
Foundational Animal Research

; In Vitro Research
Lower i Ideas, Speculation

Information begins at the bottom of the pyramid: this is where ideas and
laboratory research takes place. Ideas turn into therapies and diagnosti
ich then are tested with lab models and animal
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1981 Level of Evidence 4

Case Series

CPAP proposed as an alternative to tracheostomy based on a series of n=5 patients.

Lancet, 1981 Apr 18;1(8225):862-5,

Reversal of obstructive sleep apnoea by continuous positive airway pressure applied
through the nares.

Sullivan CE, Issa FG, Berthon-Jones M, Eves L.

Abstract
Five patients with severe obstructive sleep apnoea were treated with continuous positive airway pressure (CPAP) applied via a
comfortable nose mask through the nares. Low levels of pressure (range 4.5-10 cm H20) completely prevented upper airway
occlusion during sleep in each patient and allowed an entire night of uninterrupted sleep. Continuous positive airway pressure
applied in this manner provides a pneumatic splint for the nasopharyngeal airway and is a safe, simple treatment for the
obstructive sleep apnoea syndrome.

PMID: 6112294

CENTRE FOR EVIDENCE-BASED MEDICINE

HOME  ABOUT  EDUCATION 2 TRAINING  RESOURCES  BESEARCH  EVIDENCE OXFORD

Oxford Centre for Evidence-based Medicine -

-

Levels of Evidence 1980s
“What are we to do Levels of Evidence for Therapeutic Studies™
when the irresistible Level | Type of evidence Tracheostomy:
force of the need to 1A | Systematic review (with horogeneity) of RCTs Level 2 Evidence
offer clinical advice 1B | Individual RCT (with narrow confidence intervals)

[ 1€ | Alla -

meets LRI the. mm review (with homogeneity) of cohort studics o=
immovable object of i D
ﬂ d d o i i ing Iu.w quality RCT, e.g. <80% follow-up) M

awed evigence: pe - CPAP:

34 | Systematic review (with bomogeneity) of case-control studies ) .

All we can do is our 3B | Individual Cose-contral sty Level 4 Evidence
best: gIVe the adVICe, mmd poor quality cohort and case-control study N
but alert the advisees CM opinion without explicit critical appraisal or based on physiology bench rescarch or %D

~ to the flaws in the "From the Centre for Evid Based Medicine, hitp./'www cebm.net.

nce on which it Oxford Centre for Evidence-Based Medicine. OCEBM Levels of Evidence
Working Group. The Oxford 2011 Levels of
~ |Evidence. 2011.http://www.cebm.netfindex.aspx?0=5653.
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CENTRE FOR EVII SED ICINE CEBM

HOME  ABOUT  EDUCATION A TRAINING  RESOURCES  RESEARCH  EVIDENCE OXFORD

Oxford Centre for Evidence-based Medicine -

Levels of Evidence 2018
“What are we to do Levels of Evidence for Therapeutic Studies™

;vhen t/;e/;rreSIleble et f“"’"' oienes. Standard of Care:
orce 0' t e nee ’ to 1A ESMuic nenew(.wilh homogeneity) of RCTs Level 1/2 Evidence
offer clinical advice 1B | Individaad RCT (with narrow confidence intervals)

meets with the eIl —_—
. . e
immovable object of :
quality RCT, e.g. <80% follow-up)

flawed evidence? -

i S - . Tongue-tie:

3A | Systematic review (with homogeneity) of case-control studies )
All we can do is our 3B | Individual Cose-control study Level 3-5 Evidence
best: give the advice, L Seris (and poor quality cohort and case-contrl study D
but alert the advisees <w opinion without explicit critical appraisal or based on physiology bench research w»
e flaws in the *From the Centre for Evidence-Based Medicine, hip:/svws cebim et
ICh it Oxford Centre for Evidence-Based Medicine. OCEBM Levels of Evidence

Working Group. The Oxford 2011 Levels of
Evidence. 2011.http://www.cebm.net/index.aspx?0=5653.

Opinions, case reports, and case series are an opportunity
for new scientific inquiry.

establish causality
(bias --)

controlled
longitudinal studies

uncontrolled
longitudinal studies
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1976 Level of Evidence 4

Case Series

Pediatrics. 1976 Jul;58(1):23-30.
Sleep apnea in eight children.

Guilleminault C, Eldridge FL, Simmons FB, Dement WC.

Abstract

Eight children, 5 to 14 years of age, were magnusad by means of nocturnal polygraphic monitoring with a sleep apnea syndrome
similar to that seen in adults. Excessi leepil decrease in school performance, abnormal daytime behavior, recent

enuresis, morning headache, abnormal welght and progressive development of hypertension should suggest the possibility of a
sleep apnea syndrome when any of these symptoms is associated with loud snoring interrupted by pauses during sleep. Surgery
may eliminate the clinical symptomatology.

Enlarged

— Adenoids
Adenoids

Enlarged
Tonsils

Tonsils

Lingual
. [Tongue)
Tonsil

Lingual
.. {Tongue)
Tonsil

2004 Level of Evidence 3
Retrospective Study

Laryngoscope. 2004 Jan; 114{1):132-7.

Sleep disordered breathing: surgical outcomes in prepubertal children.
Guilleminault €', Li KK, Khramisov A, Pelayo R, Mariinez S.

@ Author information
Abstract
OBJECTIVE: To evaluate the outs of sleep breathing (SDB) in prepubertal children 3 months following

surgical intervention.
STUDY DESIGN: Retrospective investigation of 400 consecutively seen children with SDB who were referred to otolaryngologists

for treatment.
METHOD: After masking the identities and conditions of the children, the following were tabulated: clinical symptoms, results of
clinical yand poly hy at entry, the treatment chosen by the otolaryngologists, and clinical and
poly graphic results 3 months after surgery.
RESULTS: Treatment ranged from nasal steroids to various surgical p d Ads illectomy was perf d in only 251
of 400 eases (66%). Four cases included ad illectomy in conjs ion with phmmgoplasty ure of the tonsillar wound
by suturing the and ior pillar to tighten the airway). Persistent SDB was seen in 58 of 400 children (14.5%), and an
additional 8 had persistent snoring. Best results were with adenotonsillectomy.
CONCLUSION: SDB involves obstruction of the upper airway, which may be partially due to crani ial structure invol 1t
The goal of surgical treatment should be aimed at enlarging the airway, and not be solely f 1on ing infl ion or
infection of the lymphoid tissues. This goal may not be mel in some palients, thus potenllany contributing to ras|dual problems

~ seen after surgery. The possibility of further i g collaboration with orthodontists to improve the craniofacial risk
factors, should be idered in children with residual probl

PMID: 14710008 DO 10.1087/00005537-200401000-00024
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Sivep Brouh (2011) 14:185-193
DOE H 1T 1132501 1-0504-2

2011

The nasomaxillary complex, the mandible,

and sleep-disordered breathing

Jee Hyun Kim - Christian Guilleminauht

%M

OBOBE

5O OO0

Grade 10 Grade 20 Grade 30 Grade d O

o 1 Chass 11 41

Angle Clawification.
mo mo

Level of Evidence 3
Retrospective Study

Retrospective review of 400 children (age 2-17)
with sleep-disordered breathing.

Face and Mouth Examination (%)

Percentage
g &

n
i

e,
O Small Mandible & Retrograthial
I High&narrow hard palate B Large Tonsill

Fig. 3 Anatomical findings at clinical evaluation in total sample

Sleep Breath (2011) 15:185-193

Examples of high and namow hard patate. These photos were
B cuasming fovm 3 example of mervw and high bard

Fig.4
placed i
palatc

Fig. & Very namow hard palate in a teenager who was a premature
infant bom at 35 wecks
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2011

Sleep Hreath (2010) 15173477
TIOR3 1007411 325-010-0419-3

Adeno-tonsillectomy and rapid maxillary distraction
in pre-pubertal children, a pilot study

Christian Guilleminault - Pierre-J '
Nelly T. Huynh - Paola Pirelli - Stacey Quo - Kasey Li

Reveved: 22 March 2010/ Revised: 12 Augast 2010 / Accepted: 7 Sepiember 20110/ Published online- 1T September 2010

T Spranper-Verlg 2000

Abstract

Inirodiction When both narow maxilla and moderasely
enlarged tonsils are presemt in chilidren with obstructive
shoep apmea, the decision of which treatment to do first is
unchear, A preliminary mndomized study was done 1o
perform o power analysis and determine the number of
subjicts necessary 1o have an approprisie response. Thirty-
one children, 14 boys, diagnosed with OSA based on
elinical symploms and polysomnography (PSG) findings
had presence of both nasrow maxillary complex and
enlarged tonsils, They were scheduled w0 have both
adenc-tonsillectomy and RME for which the ceder of
treatment was randomized: group | received surgery
foltowed by orthodontics, while group 2 received
onthodontics: followed by surgery. Each child was seen
by an ENT. an orhodontist, and a skeep medicing
specialist. The validsted pedistric sleep questionnaire

. Guilleminault (33 K. Li

Stanford University Sicep Medicine Division,
450 Broadway, Pavalion B,

Redwood City %4065 CA, USA

eomail; cguilistanfond edu

and PSG were done at entry and afier each treatment
phase at time of PSG, Satstcal analyses were ANOVA
repeated measures and £ lests.

Results The mean age of the children ot entry was 6.5%
.2 years (mean + SEM). Onverall, even if chikiren
presented improvement of both clinical sympioms and
PSG findmgs, none of the children presented nommal
sesults afler trestment 1, at the exception of one case.
There was no significant difference in the amount of
improvement noted independently of the first treatment
approach. Thiny children underwent treatment 2, with an
averall significant improvement shown for PSG findings
compared 10 bascline and compared o treatment 1,
without any group differences.

Conclusion This preliminary study emphasizes the need w
have more than subjective clinical scabes for determination
of sequence of trestments.

Keywords Rapid maxillary expansion -
Adeno-tonsillectomy - Obstructive sheep apnes - Treatment «
Power analysis
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2013 Level of Evidence 3
Retrospective Study

Critical role of myofascial reeducation in pediatric sleep-disordered breathing

C. Guilleminault®*, Y.S, Huang", P.J. Monteyrol ¢, R. Sato?, 5. Quo®, CH. Lin®

* Stamford University, Sieep Medicine Division, United Stares
* Pediatric Sicep Medicine, Tatwan

*Qinique Oro-Larymgologique. Bordemuo, France
* Orthoddatic Department. Uatversity of Califormia, San Fronciice Dental Schoal, Uited States

= 24 children with sleep apnea were cured following adenotonsillectomy
and/or orthodontia.

= All were referred for myofunctional therapy.
> 8a§i3n654who completed therapy: (n=11) No relapse- Average AHI=

=» Patients who did not pursue therapy: (n=13) Mild relapse. Average
AHI 5.3%£1.5 P PY:( ) P s

= Absence of myofascial treatment is associated with a recurrence of SDB.

Important role of myofunctional therapy in preventing recurr
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Original Report www_enlivenarchive.org Enfiven: Pediatrics and Meonatal Biclogy

Towards Restoration of Continuous Nasal Breathing as the Ultimate Treatment
Goal in Pediatric Obstructive Sleep Apnea

Christian Guilleminault”, and Shannon S Sullivan®
Stanford Untversity Sleep Medicine Division
‘Sranford University Sleep Medictoe Division. Suford Owpatiens Medical Center

‘Corresponding author! Cheistian Gulleminsull DM, MD, DBiol. Stanford  Chiation: Guileminaull C. Sulivan S5 (20%4) Towards Restoraion of
University Sleep Medicne Division, 450 Broodway. Redwood City CA  Coninuous Nasal Breathing as the Ufimate Trestment Goal in Pedsatric
84063, USA, Tel: 650 723 6601: E-maik couil@standord. adu Otstruciive Sleep Apnea. Enliven: Pedialr Neonaiod Biol 1(1): 001,

Copyright® 2014 Dr. Christain Guileminaull, This is an Open Access
aticle published and distibuted under the terms of the Creative Commans
Amritation License. which permils uncestictied use. destrbution  and
reproducticn in any medium, provided e oiginal author and source ane
credied.

Recoived Date: 20™ July 2014
Accepted Date: 1° Seplember 2014
Published Date: 6% Seplomber 2014

Abstract

The interaction between or-facial stuctusl growih and muscle activily siants eady in development and continues Ihiough chidhood. Cheonic
oral breathing is an imponant chnical marker of orofacial musde dysfunction. which may be sssocisled with palatal growth restriction. nassl
obstruction, and/ or a3 primary disorder of musculsr of connective tissue dysfunclion. It s easidy documented objectively during skeep.

Traatment of pedistric sleep-apnea (OSA) and sleep beeathing (SBOD) means ol naal beeathing during
wakatuiness and skeep: if nasal breathing is not restored, despile sh after {T8A). coninued use of the oral
breathing roule may be associated with abnormal impacts on airway growth and possibly blunied neuromuscular responsivenoss of aineay BEsues.
Efimination of oral breathing, ie., restoration of nasal breating during wake and sleep. may be the anly valid end point when reating OSA. Preventve
Measures in at-risk groups. such &5 prematufe infanis. and usage of myolunctional therapy as part of the treatment of OSA are propased 1o be imponant
‘approaches 1o roat approprately SOB and s malipk: co-morbidities. '

Keywords

Chstructive sleap apnea; Pediayics: Oral-facial muscles; Nasal-oml functions; Myofunclional-theragpy

Soroush, T would ke to include you on this study. § have attached
varsion of the artice for you 1o feview, it has
comaments = red that § am il sddeessing.

the most recent

In order to inchide you 25 an author, | would ik for you to perform

Myofunctional Therapy to Treat Obstructive
Sleep Apnea: A Systematic Review and Meta-
analysis @

Macario Camacho, MD &5, Victor Certal, MD, Jose Abdullatif, MD,

Soroush Zaghi, MD, Chad M. Ruoff, MD, RPSGT, Robson Capasso, MD,

Clete A, Kushida, MD, PhD

Sleep, Volume 38, Issue 5, 1 May 2015, Pages 669-675,
https://doi.org/10.5665/sleep.4652
Published: 01 May2015  Article history v

To systematically review the literature for articles evaluating
myofunctional therapy (MT) as treatment for obstructive sleep apnea
(OSA) in children and adults and to perform a meta-analysis on the

o e e e e e st BebGeninogt g, shack: 244 shiaghrets dats
the next few days to see i you find anything,
1 sheuld have 8 revised final version within a few days that | will mmm
sand 19 80 the authors for ravie, Web of Science, Scopus, MEDLINE, and The Cochrane Library.
Jose, wouid you also take one more ook to see if you find any cther
1am fisting that the systRmakic review was updated =
s T o Review Methods:
1 feel about 95% confident that we have all the articies, but it The searches were performed through June 18, 2014. The Preferred
doesn't hurt to double check. . Itemns for Sy " v and Met - (pm )
Thanks gantiemen, Reporting ¥ Meta-Analy SMA
statement was followed.
Macario "Mac® Camacho, MO
Otolaryngology - Head and Meck Surgery
Conauiting % .
fed Sieep Madiciee Fellow 2013-2014 i Results:
i “MJ HESEAY Nine adult studies (120 patients) reported poly graphy, snoring,

and/or sleepiness outcomes. The pre- and post-MT apneahypopnea
indices (AHI) decreased from a mean = standard deviation (M + SD) of
24.5 + 14.3/h to 12.3 + 11.8/h, mean difference (MD) -14.26 [95%
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MYOFUNCTIONAL THERAPY TO TREAT OSA: REVIEW AND META-ANALYSIS

Myofunctional Therapy to Treat Obstructive Sleep Apnea: A Systematic Review
and Meta-analysis

Macario Camacho, MD'; Victor Certal, MD*; Jose Abdullatif, MD?; Soroush Zaghi, MD*; Chad M. Ruoff, MD, RPSGT", Robsan Capasso, MD®;
Clete A, Kushida, MD, PhD'

1. Myofunctional therapy provides a reduction in AHI of approximately
50% in adults and 62% in children.

2. Improvements to daytime sleepiness and snoring.

3. Shown effective in children and adults of all ages studied thus far.

Youngest patient: 3 years old

Oldest patient: 79+ years old.

4. Important role in preventing relapse.

@ Stanford | The Stanford Center for Sleep
MEDICINE | Scences and Medicine

Therapy: Goals of Treatment

» Lips together > Tongue up on the palate
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Structural Restrictions

e-tie can interfere with goals of myofunction

2015

@w* DRIANAL

A frequent phenotype for paediatric sleep
apnoea: short lingual frenulum

Christian Guilleminault, Shehlanoor Huseni and Lauren Lo

¥ ChUSA
Correspantence: Christian Guiemisagt, Stasford University Sleep Mediciea Diision, $30 Broadway,
[Papvittion € 2ned fioarl Aedwaod City, £4 0043, USA E-madt. o nedu

ABSTRACT A short lingual fenulum has been asocated with difficulties in sucking, nealkrwing and
speach. The oral dysfunction indsced by 4 short lingual frenahem can bead 1o oral facial
which decresses the sire of upper alrway suppart. Such progressive change incresses the risk of upper
sirway collapeifity during slecp.
Clinkal mvestigation of the ol Gty was conducted s o part of a clinkal evaksation of childrem
nuspecied of havieg sle dsordered broathing (SDE) bused oa complaits, symptoma and. siga.
evabuation followed the clinical examination. A retmspective analysis of 150
in

Amang, the children, two grups of obsiructive soep apnoes syndrome (CSAS) were found: 1) abwence
of sdesiocomsils enlargement and short frenula (n=63); and 2) normal frenula and mlarged adenotonsils

wervening for the syzdmme should be condusted when tha anatomical

O rlnis
1 later e banprfom Hy RO S0e )

Acknowledgements
We thank Soroush Zaghi (Stanford University Sleep Medicine Division, Redwood City, CA, USA) for his help with the
statistical analyses.
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Study Design

2270

¢ 150 pediatric patients oL prevsLm proTocoL
with OSA st s

® Short frenulum
(n=70)

e Normal frenulum
(n=80)

Study Design

e Other Physical Exam Findings
® Tonsil Size: Grade 1-4
® Mallampati Tongue Position: Grade 1-4

e High Arched Palate: Yes/No

Tonsil Size Mallampati Tongue Position

High Arched

10/7/19
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Short Frenulum vs, Tonsil Size, Mallampati, High Arched Palate, AH|
4
3
5z 2
£
1
o p=0.0001
3
E
B
2
sl
£<0.0001
o
ko BO%
e ‘"8
e
o
2
2 8.75%
N ——— 00001
12.5
10.0
AHL 75
p=0.0362
Lirgual Frarulum
2017 ORIGINAL ARTICLE WILEY T

Ankyloglossia as a risk factor for maxillary hypoplasia and soft
palate elongation: A functional - morphological study

A.J.Yoon'®| 5.Zagh?® | S.Ha® | C.5.Law! | C.Guilleminault® | S.Y.Liu?

Sections of Pediatric Dentistry and =
e PRk o Sir
Development, UCLA Schoal of Dentistry, Objecthms: To chirac ey LR o e e
Los Angeles, A, LSA ol
*Diviskon of Skeep Surgery, Department of ; v
Otourynypiogy. Sthodl of Medicios, Startors | Setting Cro tional cohort study of 302 ik
Sl i Sl S U jects from an orthodontic practice.
PUCLA Health, Senta Monica, CALUSA

Material and Metheds: Tongue mobility (measured with tengue range of motion ratio
mwmmmmmuﬁmmwmmﬁ
dofacial skeleton obtained from dental casts and ceph

bt Gt Pl CRty Gk 15K Mrmmmmmmmeamwm
Cormespondence bility were associated with (i) ratio of maxillary i i jidth length
A -5, Yoan, Section of -

o Eh i Divhicw of Groudh wd () ratio of maxillary mwmemmmdummmm
Development. UCLA Schoal of Derisery, wmmnqmmmmwmmmums
LMt OA. oA skeletal classification,

Emai jungddsigmai.com

Conclusions: Restricted tongue mobility was associated with narmowing of the maxil-
lary arch and elongation of the soft palate in this study. These findings suggest that
variations in tongue mobility may affect masiliofacial development.

KEYWORDS
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Question:

Could altered tongue mobility affect development of the
makxillary arch?

Restricted Tongue Mobility V-Shaped Maxillary Arch

Ratio Maxillary Canine Width:Arch Length vs. TRMR Grade

40

Soft Palate Length vs. TRMR Grade

FE
3
25
£
gm
5
10
5
* vadel Grade.

. Each eror bar is B

3

385

8

Pistio Mx C WAL
[
o
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Functional Classification of Ankyloglossia Based on
Tongue Range of Motion Ratio (TRMR)

- o
ing: TRMR < 50% tioning: TRMR < 25%

Conclusion: Restricted tongue mobility is associated with
narrow V-shaped maxillary arch

showing that Grade 3+ functional ankyloglossia is

10/7/19
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Maxillofacial Development is Multifactorial
8

7\_ .

Ratio Mx C W:AL
o o
L ]
L ]
L ]

o

Restricted tongue mobility accounts for 7.6% of the variance in narrowness of the

illary arch Other factors: mouth breathmg, oral habits, tongue tone, or

2018

Systemic Postural Abnormal l ’ Mouth

Orofacial

Inflammation Maladaptations
p Growth Breathing
Worsening of Poor Nasal il
Breathing with Increase in ’
UA Resistance Inflammation
\ Tonsillar

Enlargement

Fig. 13. Mouth-breathing and its negative impacts.
The many negative impacts of mouth breathing are summarized in the Schema with
indication of the induced vicious cycles.

olysomnogram and “non-hypoxic
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Mouth Breathing and Tongue Position

® High Tongue Position ® Low Tongue Position

Nasal Breathing Mouth Breathing

Tongue position is integral to development of maxillary morphology

High Arched Palate &> Narrow Nasal Cavity

Maxillary Deficiency
Transverse

J., Zaghi, S., Ha, S., Law, C. S., Guilleminault, C., & Liu, S. Y. (2017). H igh arched palate
isk factor for maxillary hypoplasia and soft palate
ical study. Orthodontics &

Low tongue position

10/7/19
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Trevor - 23 year-old with:

Recurrent sinus infections.

Tightness in his neck and
shoulders

TMJ pain

Sleep issues

Anxiety/depression due to
ronic fatigue.

2015 Level of Evidence 4

Case Series

Huang @t al. Inf J Pediatr Res 2015, 1.1

ﬁ International Journal of
1&" Pediatric Research

Research Article: Open Access

Short Lingual Frenulum and Obstructive Sleep Apnea in Children
Yu-Shu Huang', Stacey Quo?, J Andrew Berkowski® and Christian Guilleminault’*

'Chang Gung Memornial Hospital and Ui y Pediatric sleep laboratory, Taiwan

UCSF Dental School, USA

2 ford Uni ly Sleep Medicine Division, USA

*Corresponding author: Christian illerminauit, Ui Sleap Medicine Division, 450 Broadway

Pavilion C, 2nd floor, Redwood City, CA 94063, USA, E-mail: coui@stanford edu
We identified 27 patients with association of short lingual frenulum and SDB.

The mean age was 11.4 years (range: 2 to 16 years).

Chlldren presented with symptoms of SDB such as snoring, poor sleep, and
Iso a history of symptoms assouated with short lin

10/7/19
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Table 1: Disease characteristics at entry and after first reatment

At entry | After 1* treatment
n(%) | nl%)
Demographics (n=27)
Boys 18 (63%)
Mean Age (years) (SD) 114252 123246
Disease characteristics | |
Owverall symploms | 27 (100) 9(90)

Fatigue | 27 (100)  10(37)

JEBS ! 936) | 1)

Poor sleep | 18i(67) | 9i433)

Snoring | 20 (74  2075)

Speech problems+ [ 13 (48) 2/(75)

Swallowing problems+ | 7.(26) 04{0.0)

Clawing probune ! 822 | 1G37
Tonsi scale

on 8(30) 18(66.6)

2 9(33) |9 33)

3 5(18.5) 0(0.0)

4 5(18.5) 0(0.0)
Mouth breathing 27(100) 25 (92.5)
PSG findings
AHI, mean £50 12+486 312
Sa02nadir, mean +SD 89225 9416
Flow limitation, mean +SD) Bl 31:9
Moiih brealhing (%TST) | Taxla | 16118

+ indi that during pre-pubertal perod but not present

necessarily at time Mmuﬁmr

n= 10 children with large tonsils
referred to ENT for T&A and
frenectomy

n=8 children with normal sized
tonsils referred to ENT for
frenectomy.

n=9 children referred to
orthodontists for rapid maxillary
expansion (RME) and need for
frenectomy was also mentioned.

n= 8 / 10 children had tonsils and
frenectomy performed

n= 5/ 8 children had isolated

frenectomy

n= 0/9 children refe_rre

Results: “short Lingual Frenulum and OSA in Children”

n= 8/ 10 children had tonsils and
frenectomy performed

n=5/ 8 children had isolated frenectomy

n= 0/9 children referred for RME had
frenectomy performed

There was an overall improvement by
clinical evaluation and PSG in all children
whether frenectomy was performed or not.

However, only two children (both treated
with tonsillectomy and frenectomy) had
complete resolution of abnormal mouth
breathing.

- All others (92.5%, 25/27) persisted with
ki mal mouth breathing, including all
ere treated with

These 25 patients with residual mouth
breathing were referred for myofunctional
therapy (+ frenectomy if not yet
performed).

There were 11 patients who followed up
after completing 4-6 months of therapy :

n=4 children with isolated frenectomy

n= 2 children with prior tonsillectomy
who then proceeded with frenectomy

n= 5 children with orthodontics who
then proceeded with frenectomy

All 11/ 11 patients achieved 100%

improvement to mouth

10/7/19
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Conclusion: “short Lingual Frenulum and OSA in Children”

Frenectomy for short lingual frenulum in isolation or following
T&A helps but is commonly insufficient to resolve all abnormal
breathing patterns during sleep among children with OSA.

Frenectomy alone may not be sufficient to restore normal nasal
breathing function during sleep, particularly if the frenulum-

related problem has lingered over years.

Myofunctional therapy may be needed after frenulum surgery to
to restore normal nasal breathing function.

2019

fmmm“\'v'fr;&w W«Mﬂ"mm

Lingual Frenuloplasty With Myofunctional Therapy: Exploring Safety
and Efficacy in 348 Cases

Soroush Zaghi, MD %; Sanda Valcu-Pinkerton, RDH-AP; Mia Jabara, BS; Leyli Norouz-Knutsen, BA;
Chirag Govardhan, BS; Joy Moeller, RDH; Valerie Sinkus, PT; Rebecca 8. Thorsen, MS, CCC-SLP;
Virginia Downing, RDH; Macario Camacho, MD ©; Audrey Yoon, DDS, MS; William M. Hang, DDS, MSD;
Brian Hockel, DDS; Christian Guilleminault, DM, MD; Stanley Yung-Chuan Liu, MD, DDS

ia is a cond| of altered tongue mobility due to the presence of restrictive tissue between the
undmsnrlaee Dfﬂse tongue and the floor of mouth. Potential implications of restricted tongue mobility (such as mouth breath-
ing, snoring, dental clenching, and myofascial tension) remain underappreciated due to limited peer-reviewed evidence. Here,
we explore the safety and efficacy of lingual frenuloplasty and myofunctional therapy for the treatment of these conditions in a
large and diverse cohort of patients with restricted tongue mobility.

Methods: Four hundred twenty consecutive patients (ages 29 months to 79 years) treated with myofunctional therapy

and lingual fremulopl. for indi of mouth breathing, snoring. dental elenching, andfor myofascial tension were sur-
veyed. All procedures were performed by a single surgeon using a scissors and suture technique. Safety and efficacy was
assessed >2 maonths p y by means of patient- outcome

Results: In all, 348 surveys (83% response rate) were completed shawing 91% satisfaction rate and 87% rate of
improvement in quality of life through amelloration of mouth breathing (78.4%), snoring (72.9%), clenching (91.0%), and/or
myofasclal tension (77.5%). Minor complications occurred in <5% of cases including complaints of prolonged pain or bleeding,
temporary numbness of the tongue-tip, salivary gland issues, minor wound infection or inflammation, and need for revision to
excise scar tissue, There were no major complications.

Concl: Lingual frenulopl with myofunctional therapy is safe and potentially effective for the treatment of mouth

g, snoring, clenching, and tension in appropriately selected patient candidates. Further studies with objec-
tive measures are merited.
Key Words: Lingual frenuloplas(y tongue-tie, lingual frenum, fi kylogl fi | therapy, orofacial

myology, tongue and orofacial exercises,
Level of Evidence: 3
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Lingual frenuloplasty with myofunctional therapy: Experience with 348 cases exploring safety
and efficacy of tongue-tie release for mouth breathing, snoring, dental clenching, and
myofascial tension.
Table 1. Patient-reported satisfaction with lingual frenuloplasty Table 2. Health-related quality of life following lingual frenuloplasty
and functional therapy p ) and myofu apy protacal.
Satisfacti Number | Percent Total [ Health-Related Quality of Life:
A (very satisfied) 250 71.8% | Overall
B (somewhat satisfied) 67 19.3% | Satisfied: A (much better) 137 | 39.3% | Overall QOL
A% B {somewhat better) 167 | 48.0% -
T (ncutral) Tl 60% ¢ d :
C (neusral) 2| 12.1%
D (somewhat dissatisfied) 10 2.9% | Overall
Dissatisfied D worse) 2| 0.6% | Overall QOL
= T Worse: 0.6%
F (very dissatisticd) [ 0.0% | 29% F i wond o —
Table 4. Pasient reported riky usd
Table 3. Benefits to lingual with therapy protecol. T Toopored | o Fororsr | Sondard
Benefits Improved | Did Not Improve | Unsure | NA | Percent Standard oo™~ | Ropccoed | Bopavoed | Brior.
improved | Error e e i i T T 1]
Dverall mobil 3% 12 0] - 96.5% 1.0% Geobing £ T[T i
Clenching or grinding of a0 1= 04 91.0% 4% P loeding =5 kil T (3
teeth ek -
Ability 10 perform 30 i 6)- #98% 1.6% = e . Br—iae e
myafunctional therupy T EEE I
exercises | = Complains~ § woeks W[ 6| 9w
Ease of swallow 102 3| 218 H0.3% 5% Secord stage wieas T Ei) EFE T%
5| 95 1] 92| T9.6% e M i —.
Nasal breathing 174 41 122 TRAY L 8%
::;:. shalder, facial 17 * 197 5% 4% o, L R i L L I T
01 aF ﬂ o s el
[ Snaring 102 3 1] 197 TI% EE T

ates of patient satisfaction a

Table 1. Patient-reported satisfaction with lingual frenuloplasty

and myofunctional therapy treatment protocol.

Satisfaction: Number | Percent Total

A (very satisfied) 250 71.8% | Overall

B (somewhat satisfied) 67 19.3% | Satisfied:
91.1%

C (neutral) 21 6.0%

D (somewhat dissatisfied) 10 2.9% | Overall
Dissatisfied:

F (very dissatisfied) 0 0.0% | 2.9%

94



10/7/19

Table 2. Health-related quality of life following lingual frenuloplasty
and myofunctional therapy treatment protocol.

Health-Related Quality of Life:

A (much better) 137 | 39.3% | Overall QOL
Improved: 87.4%

B (somewhat better) 167 | 48.0%

C (neutral) 42 [ 12.1%

D (somewhat worse) 2| 0.6% | Overall QOL

Worse: 0.6%

F (much worse) 0| 0.0%

Case: 47-year-old female loud snoring and breathing interruptions during sleep associated with fragmented sleep and
excessive daytime sleepiness. She was diagnosed with obstructive sleep apnea in April 2015; she reports that CPAP is
intrusive and cumbersome to use. There is a history of forward head posture as well as neck and shoulder tension.

July 2017: Baseline Dec 2017: 5 months after MFT + Frenuloplasty
[pee— s | W dmen % e ) [ st sy i o [ W deem 8 e )
| W Sy o o -iu_u-ammn_l_u_a 2l LJ| Ent Bty T WEPTIAN e of Domsntirn Miien (% "
| ot Rncoeeing Tera: n-m-m;: - fe—— Tl ooty Tonec. ootk » 4 wan wm Tes

Tt By Toms e, B || s M R : Totat oy T Bhom T e | | s Nt - 1 a T
o 1 | to 28 wis | MM o S T s | =1 37 s e

a0
a0
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60 year-old female with WORSE sleep
apnea after frenuloplasty

Baseline
AHI =17

Improved Iinéual palatal suction

Less tension in mouth and neck

10/7/19
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Very Narrow Posterior Airway Space

2020+: Upcoming Research: Patient selection and modifying treatment
protocol to further improve success rate and reduce risks /complications.

Case: 36-year-old male with with face/neck tension, headaches, and open mouth
breathing. He notices tension in his neck and face, as well as headaches, while trying
to keep his tongue up to the roof of the mouth.

10/7/19
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PRE-OP: Cone beam CT showing low tongue posture but adequate tongue
space and posterior airway space (13-18mm)

POST-OP: Cone beam CT showing high resting tongue posture

“Check out my new tongue rest position, took this CT today, 3 days post op, could be a good before
and after for you. Lost a few sutures toward the tip of the tongue and definitely a bit sore but
- otherwise doing great. Thanks again for a great course and frenuloplasty,” - Jeremy Montrose DMD
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D. Bradley Welling Yasterday at 4103 AM

Lar igative Otolaryngology - Decision on Manuscript ID LID2-19-02-0028.R1 [email ref: DL-RW-1-a] Hide @
To: Scroush Zaghi, Sanda Valcu-Pinkerton, Mia Jabara,

LeyHl Norouz (leyli@ theinstitute.com) <loyiE ste.com>,  Chirag Govardhan,  Joy Moellar, V. 5

Rebecca Thorsen,  Virginia Downing,  Macaric Camacho, Audrey Yoon, William Hang,  Brian Hockel, mm
Stanley Yung Chuan Liu,
Reply-Ta: Brad_Welling@meei harvard edu <Brad_Weiling@MEE]. Harvard adu>

W G =

09-Jul-2019

Dear Dr. Zaghi:

It is a pleasure to accep! your manuscript entitied “Lingual therapy: Exploring safety and efficacy in 348 cases.” in its current
form for publi in Lar ive Of ummmmmmm:s]mmmmmﬂm

inciuded at the foot of this lattar.

Please note mmmwsmmnmmmmmmmmmmummmmmmyumumw
final versions of files for publication ane required.

‘Your article cannot be published until the publisher has received the appropriate signed license agreement. Once your aricke has been received by Wiley for
production the comesponding author will receive an emall from Wiley's Author Services system which wil ask them 1o log in and will present them with the
appropriate bcanse for completion.

Pwmmwmmmm

are fully open access: Mﬂwmmmmm ‘download and share.

i O charges a ion fee to cover the costs. author for this manuscript should have
Mmﬁammmmmmﬁmm mummimmmmm Ommmphdpapmsmdm
S mnmmo-mmﬂing ion with or log in to the Wiley

mmmmwmmammammmw Payment of the
Mmmmmmmmmwumwm

ﬂmmmmmmmmm
e g are for the online version of the accepted paper. No further Supporting
be after Itis the of the authors to supply any necessary permissions to the editorial office.

Thank you for your fine contribution. On behalf of the Editors of L ive Of we look forward to your continued contributions to
the Joumnal.
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VGBRLD SLEEP SOCIETY { w

ADVANCING SLEEF HEALTH WORLOWIDE

Christian

Christian Guilleminault (1938-2018) It is with
great sadness we announce the passing of Dr,
Chistian Gullleminaull ("CG" as he was known
by colleagues) on July @, 2019, !rﬁm

due to
Dr. Guilleminauh died pasce{ully at the age o{&@
with his wife by his side.

W n O emasiam

Dr. s farmous for his in the first and ifi of
sleep disorders. His groundbreaking research in the areas of sleep apnea, pediatric sleep
disoeders and narcolepsy made him a beader in the field of sleep medicine and research.

Thaoughout his career, Or, Guilleminaull mentored hundreds of physicians and scientists. Dr.
Charles Morin, President of World Sleep Soclety, states, 'Cmisuan Guilleminault was a

pioneer of modemn sleep medicine. Ha will ba o
advance cur field. We may have lost a giant in the workd of sleep today, but his kegacy to our
fondd will rernain for many years to come.”

Read mong about Or. Guilleminaill, meluding personal statements from members of the
internalional stesp medicine and research communily...

Summary of Literature Review

1972: Discovery of OSA in Adults

1976: First descriptions of pediatric OSA
1977-80: Use of Tracheostomy for adult OSA
1981: Introduction of CPAP for adult OSA
1995: CPAP for Pediatric OSA

2001: Pediatric OSA different than adult OSA.
2004: T&A alone is not sufficient for treatment.

2011: Tonsils and orthodontics also not sufficient.

2015: Tonsils, orthodontics, frenectomy still not sufficient.

2013-15: Myofunctional therapy and nasal breathing re-
education as the ultimate missing link.
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Summary of Literature Review

e 2013-15: Myofunctional therapy and nasal
breathing re-education as the ultimate missing link.

e 2016-17: Short lingual frenulum is very common in
pediatric and adult OSA.

e 2016-7: Short lingual frenulum is a risk factor for
high arched narrow palate.

e 2018-9: Frenuloplasty + myofunctional therapy to
optimize outcomes.

e 2019-20: Patient selection and modifying
treatment protocol to further improve success rate
duce risks /complications. :

https://www.thebreatheinstitute.com/

ﬁ ot ' hebreatheinstitute/ o @310_Breathe
=.!J" @TheBreatheinstitute @ @ The Breathe Institute
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